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THE HIGH-LEVEL STREET RAILWAYS OF NEW YORK. /|ter street to Harlem, where it traverses the. island over to 

When the elevated railways, now in progress of construc- | Eighth avenue. 
tion in this city, are completed, four great iron bridges, with | extends along Eighth, has its longest stretches on Ninth and 
numerous branches, will run iengthwise Manhattan Island. | Sixth avenues, and finally reaches Bowling Green by way of 


Perhaps in the future, af- 
ter people become habitu- 
ated to trains thundering 
over them, to thorough- 
fares blocked with great 
iron columns, to the im- 
partial distribution of ash- 
es, oil, and sparks upon 
the heads of pedestrians 
and on awnings (a couple 
of the latter were set on 
fire this way the other 
day), to the diffusion of 
dirt into upper windows, 
to the increased danger of 
life from runaway horses 
and the breaking of vehi- 
cles against the iron 
columns, to the darkening 
of lower stories and shad- 
ing of the streets so that 
the same are kept damp 
long after wet weather has 
ceased, and to the nume- 
rous other accidents and 
_ atnoyances inherent to 
this mode of transit, more 
such bridges will be erect- 
ed, and we shall have two 
storied streets. Doubtless 
shops will be made in 
second stories on the lofty 
railway lines, with bridge 
connections, after the 


manner which a large fancy-goods dealer.on Sixth avenue 
is already taking measures to put in practice. 
population on some thoroughfares will be troglodytes— 
dwellers in dark and shaded caverns—and the other portion 
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Fig. 1—ELEVATED RAILROAD STATION, 28D STREET, NEW YORK 


will be aerial. There will thus be a differentiation, so to| portion of the line are given on page 370. Fig. 8 shows the! will be begun in a few days. 


speak, the : 
probable re- 
sults of 
which stu- 
dents of evo- 
lution might 
proftitab ly, 
perhaps, spe- 
culate over. 
When the 
four bridges. 
are finished 
they will ag- 
gregate in 
length about 
between six- 
ty and seven- 
ty miles, and 
there will be 
two on each 
side of the 
city. Onthe 
east side the 
New York 
Elevated 
Road runs a 
double track 
from White- 
hall through 
Front and 
Pear! streets, 
Bowery, and 
Thirdavenue 
tothe end of 
the island, at 
Harlem. The 
Gilbert Road 
has a circui- 
tous route 
from Bowl- 
ing Green to 
Second ave- 
nue, and 
along the lat- 
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Fig. 2—ELEVATED RAILROAD, WEST BROADWAY AND CANAL STREET. 
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sweep of the structure as it traverses the Battery Park, and 
On the west side the last mentioned line; Fig. 5 represents the station as seen through the ferry gates 
at South ferry. In Fig. 4 is given a section showing the con- 
struction of this road along Third avenue, and by compar- 


ing this with Fig. 2, on 
this page, the reader will 
perceive the essential dif- 
ferences between the two 
plans. Fig. 2 represents 


' the portion of the Gilbert 


road on West Broadway 
near Canal street, where, 
as is the case along most 
of its route, it spans the 
street car tracks. The 
Third avenue structure is 
much the more graceful, 
the tracks being directly 
supported on light lattice 
work pillars, and not on 
girders between the sup- 
ports, as on the Gilbert 
road. The pillars are 
braced and connected by 
a simple arch. This plan, 
although it is fully as ob- 
structive to the street as 
the other, is the least ob- 
jectionable, as it does not 
materially shade the road- 
way below. The station 
at 28d street and Sixth 
avenue, on the Gilbert 
Road, is represented in 
Fig. 1. The buildings are 
now in process of erec- 
tion, and will be quite 
tasteful in design, but the 


‘South Fifth avenue, West Broadway, and some of the small-| extensive area covered by them results in their materially 
The business | er streets. The New York Elevated Road, on the west side, | cutting off the light and air from the thoroughfare beneath. 
extends chiefly along Ninth avenue and has its lower ter-} Work is now being rapidly prosecuted both by day and night 
minus at the Battery. Two views of this last mentioned | on the Gilbert line, and it is expected that regular traffic 


Kels Attack- 
ing Shad. 
The Hart- 
ford (Conn.) 
Times says: 
‘‘Eels often. 
attack the 
shad in the 
nets, after 
the shad have 
been caught 
in the river. 
They enter 
the shad at 
the gill open- 
ings, and 
suck out the 
spawn and — 
entrails, leav- 
ing the fish 
perfectly 
clean. Fish- 
ermen say 
that the shad 
thus attacked 
are the best, 
for the eels 
will not enter 
any but the 
fattest fish. 
Eels also fol- 
low the shad 
all the way 
up the river, 
and devour 
the spawn. 
Were it not 
for these 
natural des- 
troyers the 
shad would | 
increase to 
an amazing 
extent.” 
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SILVER MINING IN MASSACHUSETTS, 

Early in 1878, considerable public interest was awakened 
and some speculative excitement aroused by the announce- 
ment in local journals of the discovery of mines. in the 
vicinity of Newburyport, Massachusetts, which were yield- 
ing even at the surface ores rich in silver, and in some 
cases containing appreciable amounts of gold. The reports 
were, asis usually the case under like circumstances, greatly 
exaggerated, and those who expected to find gold in nuggets 
and silver in the native state were considerably disappointed 
to encounter both metals only in the form of sulphurets, the 
one occasionally in auriferous pyrites, the other in argen- 
tiferous galena and in gray copper (tetrahedrite). The first 

, assay of the new found galena showed that one ton of the 
ore represented a value of $179, lead and silver together, the 
latter existing in the proportion of 68 ounces to the ton, and 
as other trials resulted in even more promising data measures 
were at once set afoot to develop the mineral resources 
thus brought to light. With the speculative mania which 
ensued, whereby land hitherto deemed little more than a 

n | rocky desert suddenly became exceedingly valuable, and 
with the vicissitudes of the numerous concerns which were 
; | Started to mine the precious metals, it is not our purpose 
| here to deal; especially as at the present time the era of 
speculation seems to have gone by, and several mining ex- 
perts of long experience in the silver mines of the West have 
entered (though in a limited way) upon the systematic de- 
velopment of certain veins, which offer, we are informed, 
every indication of large and valuable yields. 

The region where the ores abundantly exist (for it is 
scarcely possible to break an outcropping rock without find- 
ing traces or even a good showing of galena) is a barren and 
forbidding tract, located about two miles to the southwest 
of the town of Newburyport. Over how large an area the 
metalliferous deposit extends no two estimates secm to agree. 
The geological formation, or rather lack of formation, almost 
defies classification, for it is evident that great natural forces 
have here been at work both to roughen the face of the 
country and inextricably to intermingle the strata. The 
meta] bearing veins are known to ramify over an area of 
five by two miles, for a shaft sunk almost anywhere within 
these limits is reasonably certain to strike ore, and it is re- 
ported that in reality the metalliferous beds underlie a much 
more extended region. There is hardly a farmerin the 
vicinity who has not dug down and found ore, and mere 

well digging has brought to light some remarkably fine de- 
posits. These little shafts, however, can hardly be counted, 
but beside nearly every one, and most of them appear to be 
abandoned, there is a heap of ore from which rich specimens 
of galena can easily be picked out. Occasionally this shal- 
low excavation demonstrates the existence of a large vein, as 
in the case of the so-called ‘‘ Big Quartz Vein,” which, though 
prospected only to the depth of 30 feet, is found to be 18 feet 
wide on the surface, with outcroppings at a distance of some 

' 2,500 feet. It lies between a wall of feldspathic trap or 
greenstone on one side, and a talcose slate on the other, and 
surface assays yield gold and silver in about equal value to 
over $20 per ton. 

It may be said of all the mining operations thus far con- 
ducted in the vicinity that they are little more than surface 
prospecting, a fact clearly apparent from the details of some 
of the principal mines given further on; and we are assured 
by experts, who have made special examinations, that deeper 
mining offers every prospect of substantial success. The 
difficulty, however, is lack of capital to put up the necessary 
works for treating the ores on the spot. Owners and par- 
ties interested in different mines all agree in stating to us 
that a mill, capable of handling the 200 tons (rough estimate) 
per day taken from the principal shafts, would probably 
prove remunerative to whoever would establish 11; but where 
there were so many small disunited interests it was useless 
to expect the same result through co-operation. The fact 


y seems to be that the mines that are still worked require all 


the available resources of the owners to keep them free from 
water, and the ore that is taken out simply lies in — in 
e | the sheds. 

The mine known as the Merrimac’is the largest, an be- 
. | sides has the most extensive plant. It is under the superin- 
tendence of Mr. Edgar Shaw, who informs us that one 
pocket of gray copper that was encountered in it yielded 8 
tons of ore, which was sold at $2,150 per ton in Liverpool. 
The pay streak of galena now being worked is 2 feet wide, 
and thus far 312 feet long, yielding about $70 per ton. The 
shaft has a depth of 200 feet. This mine has been open 
about five years, and has paid 12 dividends, showing a net 
profit of about $80,000. Owing to a defalcation and loss of 
funds its operations are at a standstill, although a new mill- 
ing plant for concentrating the ore by the Hooper process 
has just been erected. 

The China mine was opened in last September, and has a 
shaft 90 feet deep. The vein being worked is about 4 feet 
in width. About 300 tons of ore have been taken out, aver- 
aging in value $200 perton. Gray copper assaying as high 
as $1,000 per ton, a few specimens of miby silver, and con- 
siderable zinc are also reported to have t found. Of the 
ether mines, the richest bonanza is believed to exist on the 
so-called Noyes property, where cold ie the proportiofi of 
over 20 dollars’ worth per ton is four in auriferous pyrites, 
besides a rich showing of silver in the gray copper and 
galena. In the Newhall mine, gold has been found in pat- 
ches in the gray copper, and the ore has assayed at $26 per 


| ton. 
Literature.—Solutions | 


The other mines are sinking shallow shafts, and are 


worked in a spasmodic manner, as the owners have funds to 
devote to them. 

So far as our superficial inspection of the mining region, 
and as the statements of those familiar with the operations 
extended, there seems to be no reasonable doubt as to the 
existence of the large metal bearing deposits alleged to exist. 
Nor in view of the general prevalence of rich looking ore 
already on the surface, and the results of apparently well 
authenticated assays, does it seem improbable that.the value 
of the deposits is in any degree less than the experts on the 
spot allege. As to whether the refractory ores can practi- 
cally be manipulated on the spot, so as to pay, and whether 
the products of the mines will hold out in uniform richness, 
these, besides many others, are questions for the mining en. 
gineer to answer after proper examination of the present 
status of the field. It is but right to say that the value of 
the mines has been disputed, and there seems to be a lack of 
exact information relative to them which suggests the idea 
that it might be to the interest of mining experts, as well as 
of public importance, to have more extended surveys and 
investigations made at an early day. Assays of specimens 
of galena, collected at random from numerous ore heaps at 
the mines, yield an average of $27.96 per ton in gold and 


silver. 
——— + 0 


COUNTERFEIT COIN. 

It would hardly be supposed that so large an amount as 
two million dollars in counterfeit silver and gold coin is now 
afloat in this country, but such, according to the estimate of 
Treasury experts, is the fact, and, moreover, the total is con- 
stantly increasing. This spurious money passes through 
thousands of innocent hands, until finally it is caught in the 
meshes of the nets laid by the Secret Service or is recog- 
nized by a lynx eyed expert in some large bank. Then the 
unfortunate holder becomes the victim of the counterfeiter’s 
skillful rascality. 

In order to imitate a coin successfully—that is, so that it 
will deceive, not the general public, because probably most 
persons never take a second look at the coin they receive, 
provided its appearance seems right, but the clerk or casbier 
moderately well accustomed to handling money—the coun- 
terfeiter must regard both execution, size, and weight. The 
last is most important in gold coin, because the least current 
weight of the latter is established, whereas in silver a coin 
of light weight, so long as the reduction is not manifestly 
too great, will pass. The standard weights and least current 
weights of gold coin are as follows: 
ts dollar piece—Standard, ae grains; least current weight, st 


129 6 66 
64 5 6 66 be 


Any decrease in weight below the latter figures subjects 
the holder to a loss equivalent to the difference. This de- 
crease may occur by wear, or, asis very often the case, through 
sundry nefarious processes, which, though not properly 
counterfeiting, nevertheless belong to that species of crime. 

These operations are perhaps the most dangerous to the 
community, because as a rule the coin preserves its appear- 
ance, is apparently genuine under the acid test, and in fact 
is genuine except in weight. It is impossible, for example, 
to tell whether a coin has been ‘‘sweated ” or not without 
weighing it, and by sweating is meant the use of the coin as 
the anode in the electroplating bath, the gold being ab 
stracted from it and deposited on another surface. Of course 
a uniform quantity is removed from the entire surface, and 
the imprint retains its original sharpness. As much as two 
dollars’ worth of gold is sometimes taken from the double 
eagle in thisway. A.less scientific plan is one too commonly 
adopted by conscienceless jewelers, who when they want 8 
little gold, instead of buying the precious metal, purchase a 
twenty dollar piece, file off with a dead smooth file a suffici- 
ent quantity, reburnish the place, and pass off the coin at 
full value. The most extensive fraud perpetrated on gold 
coinage is ‘‘splitting.” The operator uses a fine saw to 
split the coin neatly in two. Then he gouges the gold out 
of the center until only a thin outside shell is left, and sub- 
stitutes a silver and platinum alloy for the metal thus ab- 
stracted. The two parts are then joined with gold solder, 
and the edge is remilled. In this way, we are informed, 
gold to the value of $15.50 has been taken from a single 
piece. The operation, however, generally destroys the ring 
or tone of the coin, leaving it, besides, either too light or too 
thick. Another swindle is to bore into the edge, and it is 
said that John Chinaman favors this game, buying up the 
pieces, sending them to China, so that his dexterous com- 
patriots may there manipulate them in safety, and subse- 
quently reimporting them to set them adrift upon the unsus- 
pecting American public. The holes whence the gold is 
taken are refilled with silver, covered with gold solder, and 
the edges are neatly finished; but the light weight reveals 
the theft. From 5 to 71 dollars’ worth of gold has thus 
been taken from one coin, and the pieces of course have 
every appearance of being genuine. Real counterfeits—that 
is, coin wholly spurious because made of base metal—are 
almost invariably below weight. An exception to this, how- 
ever, exists in a $5 piece which is of the exact standard 
weight of 129 grains. It is composed of an alloy of gold 
and silver, and is worth from $2.70 to $3.40. Its appearance 
and tone are excellent, but it is thicker than the genuine coin, 
and hence may be detected by the gauge. Still it is one of 
the most dangerous counterfeits in existence. 

As we have stated a silver piece passes current so long 8 
the imprint is not badly defaced or weight greatly reduced. 
A hole through the coin, however, condemns it—a fact, we 
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believe, not generally known. The low value of silver pre- 
vents any such proceedings as in the case of gold, as the 
amount which could safely be abstracted will not pay for the 
trouble of doing it. Consequently all silver counterfeits are 
true imitations, and there is hardly a date of dollar, half dol- 
lar, or quarter which has not been copied with remarkable 
aceuracy. The counterfeiter either makes a mould in plaster 
from the real coin and casts from it, or he stamps his imita- 
tionin dies. As this last process is the same as is in use in 
the mints, the counterfeits thus produced are more difficult 
to detect, because, besides being more accurately finished, the 
compression which the alloy receives brings it nearer to 
standard weight. A large number of counterfeit silver coins 
are made chiefly of type metal. A very dangerous half dol- 
lar is composed of silver, copper, and zinc, and is worth 
about 17 cents. It is from? to 10 grains toolight. Spurious 
half dollars have appeared which constantly deceive bank 
tellers and other experts because they are of full weight. 
They are made of a compound similar to German silver, and 
are so well plated with genuine silver that the acid does not 
affect them. They. are, however, too thick, and the gauge, 
as usual where the balance fails, shows the fact. Counter- 
feits of the quarter dollar, though very plenty, are less dan- 
gerous than those of larger pieces. They are composed of 
antimony, tin, and lead, and are both too light and too thick, 
although they have a goodring. A peculiar composition has 
been employed, to which powdered glass is added to give 
a clearsound; but this is but a clumsy expedient, as the coin 
is far below proper weight, a fact easily appreciable by mere 
handling. 

It isa difficult matter to lay down any general rules for 
detecting counterfeit coins, as it will be seen from the fore- 
going that the closest ocular inspection may be wholly at 
fault. One of the most ingenious little mechanical contriv- 
ances for both measuring and weighing coin, and which has, 
we are informed, been adopted in the United States mints 
and Treasury and many banks, will be found illustrated 
in our last issue. In general the milling on the edge of 
the counterfeit coin is always poorly executed as compared 
with the genuine; but wear of the latter often renders the 
distinction difficult to draw. 

Another point worth remembering is that absence of clear 
tone in a coin is not necessarily proof of its falsity, because 
it may and does happen that a crack or flaw is made in the 
metal during the rolling, and this, just as in a bell, will of 
course destroy the vibrations and make the sound dull and 
flat. 
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ARTIFICIAL FUEL. 

It is well known that owing to the brittleness of anthra- 
cite there is a large waste in mining it. The comminuted 
material being too fine to be merchantable has accumulated 
in immense heaps near the mines, cumbering the ground and 
at the same time standing as tangible evidence of the neces- 
sity of some means for its utilization. Processes for this 
purpose have not been wanting, and when they failed as 
many have it was frequently because the fuel in the heat of 
the furnace lost its form and choked up the grates, but more 
commonly because the cost of manufacture was such that 
competition could not be made with the lump coal. Inven- 
tors of artificial fuels based on anthracite culms too often 
overlook the fact that the success of their process necessarily 
includes an increase in value of the culm in proportion as 
the demand for it isaugmented. Says Mr. Frederick Prime, 
in his report as a judge at the Centennial Exposition on 
*‘coals:” ‘As quickly as this value touches a certain point it 
then becomes impossible for the artificial fuels to compete 
with the lump anthracite. Nor can they do this even when 
the culm is obtained for a mere song when the price of an- 
thracite is very low. Consequently it is very probable that 
the manufacture of artificial fuels will for many years be 
limited, both as to quality and the purposes for which they 
are used.” 

The principal processes introduced of late years are the 
Loiseau, the Newton, andthe Endres. The first is the in- 
vention of Mr. E. F. Loiseau, and has achieved remarkable 
success both in this country and abroad. Itis claimed to be 
the first ever used to make artificial fuel for domestic 
employment by mechanical processes on a commercial scale. 
We illustrated Mr. Loiseau’s ingenious train of machinery 
some four years ago, and its operation can be briefly 
summed up. The anthracite dust, after being dumped on 
a covered platform, is received on a screen, which after 
screening the coal delivers it to an elevator which raises and 
discharges itintoabin. Meantime dry potter’s clay is suita- 
-bly ground, and in a separate tank a liquid mixture is made 
of lime, rye flour, and water; 95 per cent of coal dust and 
5 per cent of clay are mechanically taken from the bins, 
delivered under a chain elevator, and there sprinkled through 
a perforated pipe with the liquid composition. The com- 
pound is conducted between rollers, in which are cavities 
which mould it in egg shaped form, thence passes to a 
drying oven, through which it passes five times, to and fro 
on a belt, thence the lumps are carried through a water- 
proofing composition, and finally they pass througha dry- 
ing oven, emerging perfectly dried and ready for the mar- 
ket. This fuel burns well, retains its form, and leaves as 
a residuum the clay and any other solid impurities be- 
sides the ash. 

Newton’s fuel has not yet been produced on a manufac- 
turing scale. It is eomposed of coal dust and coal tar, 
placed in a retort, which distills out the volatile products, 
the residue of the coal tar, some 2°5 per cent, remaining 
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behind as a binding medium. Mr. Prime in the report 
before us says that the product seemed too friable to stand 
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ment of metallurgy in our country, it is gratifying to feel ) 
that we possess artisans of such skill that no foreign secret 


much handling without particles of the coal wearing off | processes are beyond their power of grasping, and that our 
from the lumps, but it burns freely, without smoke or sul-| people have the taste and the will to encourage their ef- 


phurous fumes, and if left untouched retains its form until 
consumed. It is more friable than the Loiseau fuel, but 
leaves less ash. 

The Endres process is worked by the Anthracite Fuel 
company of Rondout, in this State. It uses 100 parts 
anthracite culm to 10 parts ‘‘fuel pitch” or bitumen of 
coal tar. This pitch is previously prepared by passage 
through crushing rollers, and it is mechanically combined 
with the coal in exact proportions. The mixture is then 
heated, the pitch melting, and it is afterward moulded under 
heavy pressure into bricks weighing about 15 pounds each. 
This fuel Mr. Prime states to bea steaming coal of uniformly 
high average. During 1876 it was supplied to six railroads 
in New York and Connecticut, eliciting favorable reports 
from all. On the Hudson River Railroad the economy in 
its favor was estimated at about 15 per cent. 

9 
SILVER IN ART. . 

In a short but interesting article on this subject in the 
International Review, Mr. Edwin C. Taylor has described a! 
few of the more novel methods of ornamentation of silver 
that have not yet become generally familiar. And, by the 
way, the author expresses it as his opinion that in view of 
the fact that the yield of this metal in our own country is 
destined, for years to come, to be greatly in excess of the 
natural demand, it would be far better to divert it to the 
uses of art than to make it the means of striking a blow at 
our national credit. In view of the late action of Congress, 
however, it would seem that our legislators are not disposed 
to regard metallurgy from an xsthetical standpoint. 

Conspicuous among the newer methods of ornamentation 
of silver is that of inlaying with niello, somewhat after the 
manner of the Champleré enamel, and similar to the much 
admired Russian work at our Centennial Exhibition. The 
art of applying this enamel was for a long time regarded as 
a Russian secret, although the metallic oxides, of which it 
is composed, were well known to our metallurgists, and it 
has lately been successfully employed by craftsmen of Paris 
and London. This valuable ornamental agent was developed 
in America only last year, and its use in connection with 
silver offers the greatest advantages, from the fact that it 
can be worked with equal facility in mass or in the most 
delicate lines. Niello, unlike the vitrified enamels used in 
Oloisonné ware, will bend with the body in which it is inserted, 
and is therefore not liable to destruction through fracture or 
abrasion. In connection with this very flexible composi- 
tion, pure metals, such as copper, iron, and gold, are also 
inlaid by an ingenious process, so that it is possible to obtain 
a durable surface possessing the beautiful polychromatic 
effects that were but lately produced only by superficial 
methods of decoration, such as electro-plating and oxidation. 

Another method of silver ornamentation, which has proved 
to be susceptible of rare delicacy of treatment, is that styled 
Appliqué work. 

In this process each ornament is first separately wrought 
in the same manner as a piece of jewelry, laid upon the sur- 
face to be embellished, and held in place by ligatures of fine 
wire, while a careful blast from a blow-pipe directed upon 
it secures perfect fusion between it and the original body. 
In this way Japanese figures of birds, fishes, foliage, and 
Persian ornamentations of floral and other decorations may 
be admirably treated. By this process of applying raised 
ornament, too, another feature of decoration is introduced, 
which, until the current year, has never been known outside 
of the curious workshops of the jealous Japanese, into 
whose precincts the foot of the ‘‘ barbarian ” is never al- 
lowed to enter, nor his eye to peer. 

The material used in this process may be call ‘‘ Japanese 
alloy,” and it is applied in the manner described in regard 
to raised ornaments of silver. This alloy is composed of 
certain metallic substances that are capable of receiving and 
retaining various shades of color, such as blue-black, gray, 
yellow, brown, violet, and vermilion, used separately or 
together, or mixed with gold. ‘‘ The opportunities for me- 
tallic decoration which this wonderful and highly valuable 
compound affords are vast indeed, and render it easy to pre- 
sent the gorgeous plumage of birds, and all the beautiful 
hues which the wealth of nature yields, in the durable form 
of metal objects.” The discovery of this secret in metal- 
lurgy is the result of a long scries of patient experiments, 
and its development will be watched with great interest by 
those who are accustomed to follow the progress of Amer- 
ican industrial art. It is said that the use of this alloy, yet 
in its infancy here, ‘is likely to result in the production of 
rarer and costlier art objects of silver than modern art has 
known, and the chryselephantine treasures of archaic times 
will doubtless be rivaled by the many-colored products of 
American workshops.” 

In conjunction with the various kinds of ornamentation, 
a very peculiar and quaint effect is sometimes produced by 
leaving the entire surface of the object impressed with the 
dints of the hammer. This finish imparts an appearance 
not unlike that seen in. the Chinese ‘‘crackle.” pottery. 
Sometimes the objects are indented with an edged hammer 
horizontally, so that the lines appear like waves of water. 
And in connection with this, a very novel and pleasing effect 
is produced by the introduction of raised figures of fishes 
and marine plants. 


forts. 
FORMATION OF PLANETARY RINGS AND SATELLITES. 
According to the great nebular hypothesis of Laplace, the 
planets owe their formation to the abandonment of zones of 
vapors which the primitive solar nebula left at the limits of 
its atmosphere, when, through the effect of cooling and con- 
traction, the velocity of rotation of the mass progressively in- 
creased. These rings of vaporous matter ultimately con- 
densed into separate’ nuclei, constituting the planets, which 
consequently at the beginning had the same constitution as 
the solar nebula. ‘‘ In this state,” says Laplace “‘ the planets 
perfectly resembled the sun in nebulous condition,” and they 
became rings and satellites circulating around their primary 
in the same direction as the movement of rotation of the 
latter, and turning on their own axis also in similar direction. 
All bodies which circulate around a planet having under 
this hypothesis been similarly formed by zones which its 
atmosphere has successively abandoned, and its movement of 
rotation having become more and more rapid, the duration 


| of this movement should be less than that of the revolution 


of these different bodies, as in the case of the sun as com- 
pared with the planets. All this is confirmed by observa- 
tion.” 

This at the time when Laplace wrote was true. The 
movement of the moon, for example, is 28 times less consid- 
erable than that of the earth’s rotation; the first satellite of 
Jupiter, nearest to the planct, revolves in 13 days, and its 
movement is four times less rapid than the rotation of 
Jupiter, which occurs in 9 hours and 55 minutes. Mimas, 
the satellite of Saturn, having the shortest period of revolu- 
tion, about 23 hours, moves in more than double the time 
required for the rotation of the primary, and even the near- 
est brilliant Saturnian ring turns about /, of a day less ra- 
pidly than the planet itself. All this accords with Laplace’s 
law. 

The newly discovered satellites of Mars render the system 
of that planet analogous to that of Jupiter, Saturn, or Uranus. 
But the first satellite of Mars, the distance of which from 
the center is 2°7, or less than three times the radius of 
the planet, makes its siderial revolution in a period of about 
71g hours only, three times less rapidly than the rotation of 
the primary is accomplished. 

M. Edouard Roche’has recently published an essay where- 
in he advances a new theory to account for this re- 
markable anomaly. He considers that during the contrac- 
tion of a nebula there is not merely, as Laplace suggests, 
an abandonment of exterior rings, condensing. at the equa- 
torial limit where the central attraction equilibrajes the 
centrifugal force. The portion of the nebula, he says, which 
becomes free at each new stage of cooling comes from a 
fluid layer which extends to the poles, and which is diverted 
on both sides, to meet finally outside by the equatorial line 
as by a sort of opening. It results that in flowing to the 
equator, one part of this nebulous matter arrives there with 
too low a velocity to allow of its circulating internally. 
The result of this is, that instead of separating from the 
nebula to form exterior rings and later satellites analogous 
to those known, this matter, re-entering the atmosphere of 
the nebula, forms there interior rings, which, at first describ- 
ing more or less elongated ellipses, end by being transformed 
into circular rings. One part of Saturn’s rings appears to be 
due to this mode of formation, and the same —eory is ad- 
vanced as accounting for the anomaly observed in the first 


satellite of Mars. 
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The Lighthouse Board. 

The decease of the distinguished Professor Henry left a 
vacancy in the United States Lighthouse Board, which has 
lately been filled by the appointment of Professor Henry 
Morton. This gentleman is well known in the scientific 
world for his experimental researches and discoveries in 
connection with light and the appliances for its production. 
His appointment will give very great satisfaction. 

As President of the Stevens Institute of Technology, Ho- 
boken, N. J., he has conducted theaffairs of that institution 
with judicious skill, and has evinced the possession of execu- 
tive abilities of a high order. He was, in fact, the organizer 
of the institution, which under his auspices has come to be 
widely celebrated for excellence. 

The lighthouse system of the United States is under the 
control of a board of seven persons, consisting of two naval 
officers, two army officers, two civilian scientists,. and a 
naval secretary. The Secretary of the Treasury is the Pres- 
ident of the Board and controls all its decisions. But we 
cannot doubt that the influence of Professor Morton will 
prove useful to the Board, by helping to renew its vigor, 
and perhaps by assisting to increase the luminosity of some 
of our lighthouses. 

+ 


American Society of Engineers, 

The tenth annual convention of the American Society of 
Civil Engineers will be held at Boston, beginning Tuesday, 
June 18, 1878. The list of topics to be considered is a long 
and interesting one, and the programme includes a number 
of excursions to points of professional interest in and 
about Boston. The meetings of the convention will be held 


In noting these novelties in connection with the develop- | in the hall of the Massachusetts Institute of Technology. 
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A Long Way 
to Pasture, 
Mr. John M. 

Wilson, United 
States Consul 
at Hamburg, re- 
ports that the 
exportation of 
live stock from 
this country to , 
Schleswig - Hol- . 

stein, to be fat- 
tened on the rich 
pastures of that 
country, bids 
fair to become a 
very lucrative 
business. At the 
suggestion of 
Deputy - Consul 
Moeller, a native 
of Schleswig- 
Holstein, the 
grazers of that 
province sent a 
steamer to this 
city for a cargo 
of lean cattle, 
which were pur- 
chased at Chica- 
go, and a few 
fattened animals 
for the English 
market. The 
latter numbered 


Fig. 4—MODE OF CON. 
STRUCTION ON THIRD 
AVENUE. 


107 specimens of good stock, 1 
buffalo, 15 horses, and 8&6 hogs, 
and were all sold at Southamp- 
ton at high prices. The lean 
cattle, 320 in number, arrived in 
Schleswig-Holstein in excellent 
condition, and compared favor- 
ably with lean Denmark stock. 
Another cargo was sent for at 
once, and since the cost was 
much less than similar animals 
could be got for anywhere in 
Europe, there is a good prospect 
that the United States will be looked to hereafter for the 
entire supply for these rich pasture grounds, where thou- 
sands of cattle are fattened every year for the markets of 
France, Germany, and England. 
—_—_— oa 
Asphaltic Wood Pavement. 

Recently at the Society of Engineers, London (Mr. R. P. 
Spice, President, in the chair), a paper was read by Mr. 
Henry 8. Copland on ‘‘ Modern Roadway Construction.” 
The author first adverted to the extent to which the work of 
road making was constantly going on at the present time, 
and noticed the progress made by the various nations of 
antiquity, the state of decay into which the medieval roads 
bad been allowed to fall, and the various attempts made to 
improve them since the beginning of the present century. 
He then described the principal systems of roadway con- 
struction now in use, and pointed out the extent to which, 
he considered, they met, or failed to meet. the requirements 
of a good modern roadway; namely, safety, easy traction, 
noiselessness, freedom from dust and mud, durability, facil- 
ity, and cheapness of construction, maintenance, and re- 
pairs to itself, and to the gas and water mains, etc. He ex- 
plained the principles upon which, with a view to avoiding 
the defects of previous systems, he had designed the as- 
phaltic wood pavement, the use of which was now increas- 
ing. This pavement consists of a bed of concrete, with a 
layer of asphalt over it. Upon this are laid transverse 
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Fig. 3—NEW YORK ELEVATED RAILROAD AT THE BATTERY. 
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|courses of red pine blocks, with intermediate spaces. The 

spaces are filled in partly with heated mastic asphalt, and 
then with coarse lime and gravel grout, flushed with hot 
air, to the surface of the roadway. About an inch of coarse 
gravel is then spread over the roadway and left to be worked 
in by the traffic. The author finally examined into the ex- 
pense of construction and maintenance of the various sys- 
tems of roadway, drawing the conclusion that though, for 
town roads, macadam was the cheapest in original cost, it 
was by far the most expensive over a term of years, whereas, 
although his asphaltic wood pavement cost more at first, it 
was cheaper, over a lengthened period, than macadam, or 
most other roadways; and would compare favorably with 
other systems, in that and most of the requirements of a 
good modern roadway. 
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Fig. 5—-NEW YORK ELEVATED RAILROAD STATION AT SOUTH FERRY, 
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VERTICAL ENGINES AND BOILERS. 


ignorant of the means by which they may be useful citi- 


There are certain excellences sought after by nearly every | zens. 


builder of steam engines, namely, economy of fuel, regu- 
larity of speed, simplicity of mechanism, durability and 
freedom from derangement, power with a given size of cyl- 
inder and pressure of steam, and, lastly, elegance of design 
and finish. 

In stationary and steam yacht engines we find an infinite 
variety of construction, some of unsymmetrical form, rough- 
ly constructed, with slight finish, and again others having 
every improvement that is considered really such by the de- 
signer, with elaborate finish and beautiful but simple me- 
chanism. Asan illustration of the latter class we have se- 
lected some engines constructed by the New York Safety 
Steam Power Company, of New Yorkcity. Fig. 2 represents 
a form of engine they construct for yachts and launches; the 
engraving is taken from one of ten horse power. Engines 
of this class are fitted with link motion for reversing, and 
are furnished with notches for working expansively. The 
outline of this engine is one of great elegance, and the dis- 
position of the moving parts is compact without being too 
confined for examination and oiling. Fig. 1 represents the 
steam launch Barrancas, one of the many built by this com- 
pany. This one was built for the Quartermaster’s Depart- 
ment, U.S.A., and gives a very good idea of this class of 
boats. She is 61 feet long over all, 10 feet 10 inches beam 
over the fender strakes, 4 feet 6 inches draught aft. The 
after cock pit is 20 feet 6 inches long, and the forward one 
11 feet long, the average width of both being 8 feet 6 inches. 
The total length of seating, including thwarts, is 78 feet. 
Fig. 3 shows a combined vertical engine and boiler which 
may be properly considered semi-portable. This form is 
suitable for a great variety of small industries to which mo- 
tive power can be advantageously applied. 

The engine is not fastened to or upon the boiler, and is, 
therefore, not affected by the expansion, nor arc the bearings 
overheated by conduction or the ascending heat from the boil- 
er. The boiler is a patented vertical tubular 
one, with internal fire box, and, we are in- 
formed, is made of the best material and 
workmanship. The heating surface and area 
of grate, it is claimed, are in excess of the 
quantities usually allowed for the same pow- 
er. The engine and boiler are placed on a 
base, which also supports the boiler, forms 
the ash pit, and contains the feed water 
heater. A neat arrangement collects all the 
drip from the stuffing boxes, the bearings, 
and the pump, into one cup, where it can be 
conveyed away as desired. The exhaust 
steam is discharged through a blast pipe in 
the stack. The fiy wheel being at the base 
secures steadiness under the high speed which 
is necessary for economy of fuel. 

At the rooms of the Company, 80 Cort- 
landt street, New York city, area fine stock 
of engines for various purposes, and numer- 
ous models of yachts, fast pleasure boats, and launches, some 
of them of unusually graceful proportions. 

—_—_—__—8-+4>-e________- 
SCHOOL SHOPS, , 

Not merely shops of the nature of the kindergarten for 
older children, or of affording the rudiments of a knowledge 
of the trades as now practiced in America, but shops afford- 
inga knowledge of the many practical industries not now 
established in America. Little shops 
which teach other uses of raw ma- 
terial than those now known, and 
incite to the establishment of work- 
shops which shall grow to great in- 
dustries. One crying defect of the 
eager superficial system of most 
American teaching, either in books 
or schools, is that there are no 
handbooks of practical information 
from which a knowledge of the pro- 
duction of a great number of arti- 
cles may be obtained. Since the 
labor societies and the compulsory 
school] laws keep boys still more 
from apprenticeships, there should 
be a series of cheap practical hand. 
books within the reach of every 
boy, and, at the same time, so prac- 
tical that a knowledge of the pur- 
suit may be easily worked out. 

Practical common sense shops, 
where a boy may earn his expenses 
and learn a trade, or, by paying for 
his night attendance, may learn the 
rudiments of any pursuit to such an 
extent as to be able to put his 
knowledge to practice. How few 
people in America know the nature 
and uses of clay, or know what clay 
is! Plaster of Paris, or how ob- 
tained, to say nothing of working it. Probably not one 
person in. a thousand, in the United States, knows that 
placing a piece of limestone, so common all over the coun- 
try, for an hour upon a coal fire, converts it intolime. This 
is not an isolated instance, but the rule is that the first rudi- 
ments of practical knowledge are not provided by books or 
schools, and until they are children will read trash and be 


Fig 2.—10 H.P. LAUNCH ENGINE. 


IMPROVED AUTOMATIC KNIFE GRINDER. 
We illustrate herewith a new grinding machine for grind- 
ing and sharpening planer, paper cutter, and other long 


AUTOMATIC KNIFE GRINDER. 


knives used by belt makers, curriers, rubber and paper 
workers, etc. It is claimed that along knife can be fastened 
to the machine, adjusted, and ground perfectly straight in 
ten minutes. A solid emery wheel with iron center is used, 
working at a speed of 225 revolutions. The platen to which 
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Fig. 1.—STEAM LAUNCH BARRANCAS. 


the knife is bolted works similar to that in the metal planer, 
and can be instantly adjusted to traverse any distance from 
2 to 86inches. The advantage of the iroff center is that it 
can be recovered after the whee] is worn down, thus saving 
the cost of a wheel of the size of the center. In this way 
only the emery actually used is lost. The present machine, 
we are informed, is manufactured with especial care. 

All the gears are turned and cut; the spindle boxes are 
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hi 


>. 


made in halves (same us for engine lathes), and are also fixed 


and permanent, requiring no adjustment as the wheel wears 


down. The spindle and all the shafts are made from steel. 


The bearings are made very long, and all parts of the grinder 


are interchangeable. 


For further particulars address the manufacturers, the 


American Twist Drill Company, Woonsocket, R. I. 
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London Water Works. 

Nearly all the waterworks companies of the metropolis are 
actively engaged in providing a constant water supply, and 
the number of miles of streets which now contain mains con- 
stantly charged, and upon which hydrants for fire purposes 
could at once be fixed, in each district of the metropolis, is 
given in Mr. Frank Bolton’s report for the month of March, 
as follows: Kent, 80 miles; New River, 196; East London, 
85; Southwark and Vauxhall, 1121¢; West Middlesex, 70: 
Grand Junction, 4144; Lambeth, 70; Chelsea, 56; making a 
total length of 711 miles; the water companies are ready to 
affix hydrants thereon when required by the authorities. The 
total number of hydrants erected is at present 4,527, of which 
2,818 are for private purposes, 542 for street watering, 697 
for public use, and 475 in government establishments. 

9  _ 
New Mechanical Inventions. 

An improved Key for fastening the bosses of wheels and 
levers to their shafts has been invented by Mr. P. A. Oliver, 
of Wilkesbarre, Pa. It has a cylindrical threaded head, to 
which is fitted a sleeve or nut made externally polygonal to 
receive a wrench, by which it is turned in the operation of 
extracting the key. 

A Spanish inventor, Sefior Luis Ybarra, of Madrid, has in- 
troduced a novelty in Revolving Firearms, consisting in the 
addition of a special chamber for receiving from the rear 
end of the cylinder a portion of the gas resulting from the 
explosion of the cartridge, and conveying it to one of the 
discharged chambers, to expel the empty shell. 

Mr. L. Murray, of Greensburg, Pa., has invented a Rail- 
way Frog, which, in its normal position, keeps the main 
line open, but yields sufficiently to the side pressure of the 
wheel flanges to open the side track for a train passing over 
it on that track. The tongue is pivoted to the bed plate, 
and its point is held to one of the main rails by a spring, to 
keep the main track open. 

A new Channeling Tool, invented by Mr. C. K. Sha- 
rood, of Detroit, Mich., belongs to that class 
of machines employed to cut a channel and 
groove, for the purpose of holding the thread 
or nails used in uniting the soles and uppers 
of boots and shoes. The feature of Mr. Sha- 
rood’s invention is a casting, adapted to be 
secured to the machine, having an inclined 
socket carrying a tubular cutter, which is ad- 
justed by set screws as it becomes worn. 

Mr. J. J. Peux, of Brooklyn, N. Y., is the 
inventor of an improved Crown Push for 

- stem-winding watches, which is claimed to 
be so constructed as to render the crown en- 
tirely dustproof, prevent rattling, and permit 
the movement being taken out of the case 
without removing the crown or key pipe. 

A novel Rotary Engine, the principle of 
which is also applicable to a pump, has been 
invented by Oscar Stenberg, of Helsingfors, 
Finland. It is based on the differential action 

of a number of pistons acted upon successively by steam 

or water, so as to revolve a common crank coupled to the 
pistons; and it consists of a casing with four interior cylin- 
ders at right angles to each other, and connected by a duct 
having suitable entrance and discharge valves. The four 
pistons are coupled to the wrist pin of acrank at the interior 
end of a shaft turning in a stuffing box of the cylinder casing. 

Mr. Nelson McIntyre, of Princeton, Wis., has patented 
a handy Wagon Lifting Jack, which 
is self-supporting when the load is 
raised, and may be closed up in 
compact form for convenience in 
storage and transportation. 

Mr. C. Palmer, of Springfield, 
Tenn., has invented a Machine for 
Sewing Brooms with Wires, con- 
sisting of a combination of mechan- 
ical devices for clamping the broom, 
holding the wire bands which sur- 
round the brush, guiding the trans- 
verse binding wires through it, cut- 
ting them, and binding them over 
the wire bands.. 

An improved Glove Sewing Ma- 
chine, invented by Mr. C. M. Bo- 
land, of New York city, belongs to 
that class of machines for sewing 
gloves, furs, and similar work, in 
which are employed two parallel 
feed disks, a reciprocating needle, 
and an oscillating looper. Special] 
details are introduced, among which 
are an adjustable guide arm for lay- 
ing over the seam one or more or- 
namental face threads, and a re- 
volving brush to clear the edges of 
fur from hairs in sewing. 

Mr. R. 8S. Munger, of Mexia, 
Tex., has invented an improved 
Cotton Gin Saw Cleaner, consisting of a series of knives 
supported by a movable frame, which may be thrust be- 
tween the saws, cleaning them rapidly. The knives are 
readily detached from their support when it is desired to 
sharpen them. 

A new Nut Lock, patented by Mr. J. L. Hayward, of 
South Framingham, Maass., is formed~of a thick rubber 


washer containing several steel pins, which are parallel with 
the axis of the washer, which, when the washer is com- 
pressed by the nut, act as pawls in preventing the nut from 
unscrewing. 


Mr. 8. F. Charles, of Cumming, Ga., has patented an 


with reference to saving ‘‘ float’ gold, in which the special 
feature is the use of a new amalgam cloth having silver 
amalgam and gutta percha in its interstices, claimed to be 
unusually durable and effective. 
+ 
ASTRONOMICAL NOTES. 
BY BERLIN H. WRIGHT. 
PENN Yan, N. Y., Saturday, June 15, 1878. 

The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 


PLANETS. 


MM. H.M. 

Mercury rises............ 8 29 mo. | Jupiter in meridian........ 8 02 mo 

enus rises.........0...646 2 21 mo. | Sa PIBOS isc sses o- See 0 83 mo 

SOUS os wcdewes:. “Sean 9 37 eve. | Uranus sets............... 11 07 eve 

Jupiter rises .... ......... 10 06 eve. | Neptune rises ............. 2 089 mo 

FIRST MAGNITUDE STARS. 
HM. H.M. 

rises. ...... ... 10 84 eve, | lus seta............. 11 09 eve 

Algol (var.) rises .......... 0 18 ino. | Spica in meridian......... 7 42 eve 

7stars (Pleiades) rises. .... 2 38 mo. | Arcturus in meridian....... 8 88 eve 

de rises ...... ... 8 57 mo. | Antares in meridian....... 10 45 eve 

Capella sets............... 9 40 cve. | Vega in meridian ...... . 059 mo 

Rigel rises..............2. 6 08 eve. | Altair in meridian......... 211 mo 

Betelgeuse seta........... 6 38 eve. | Deneb in meridian........ 8 08 mo 

Sirius seta ............... 6 04 eve. | Fomalhaut rises ... ...... 118 mo 
Procyon sets.............. 8 15 eve 

REMARKS. 


The sun attains his greatest northern declination (23° 27’ 
24”) and enters the constellation Gemini (sign Cancer) June 
21, at which time summer begins. Mercury will not be vis- 
ible until about August 10. Venus and Neptune are in con- 
junction June 11. At the time Venus rises Neptune will be 
about 14° northwest of her. This will be a good opportu- 
nity to search for Neptune. Jupiter is in conjunction with 
the moon June 18, 1h. 8m. morning. This is an occultation 
on this continent between 24° + and 55°— latitude, and here 
will be almost a contact of limbs, Jupiter being north of the 
moon. His fourth satellite disappears in an eclipse June 9, 
11h. 38m. evening, and reappears at 8h. 43m. morning, 10th, 
having passed through the planet’s shadow in 4h.10m. This 
and all other eclipses of his satellites must take place at the 
west of the planet until July 25. At the moment of the dis- 
appearance of this satellite the third one is behind the planet, 
the second has just appeared from behind the planet, and is 
close to him upon the east, while the first has recently made 
a transit and is quite near him upon the west. 
verting telescope reverse these directions. 

+0 
Singular Effects of Carbon in a Blast Furnace. 

In a communication to the Lafayette Chemical Society of 
Lafayette College, Easton, Pa., Mr. J, Gayley states that in 
November, 1877, the blast was taken off No. 4 Furnace at 
the Crane Iron Works, Catasauqua, Pa., for which he is 
chemist, in order to place in position a new bell and to re- 
pair the arch of the gas flue leading to the boilers. The 
bricks forming the arch of this flue, from some cause un- 
known, had become disarranged to a great extent and were 
apparently ready to drop at any moment, so that it was 
found necessary to take down a portion of the furnace Jin- 
ing. The inner circle of fire brick in the upper portion of 
the furnace was protected by a cast iron casing, covering 
the exposed ends and under surfaces. Ata distance of 8 
feet from the furnace top, filling in between the iron casings 
above and the fire brick below, was found a large deposit of 
carbon. This deposit did not occur in isolated spots, but 
rather uniformly distributed throughout the layers as far as' 
we had opportunity to observe; whether it extended toa. 
greater depth, or the whole distance round the furnace, I am 
unable to say. The position of the deposit was on the front, 
or the side of the furnace receiving no blast, and almost di- 
rectly underneath the gas flue. The courses of brick on this , 
side of the furnace were distorted to a great extent and 
elevated several inches above those on the opposite side. 
Thus it seemed that the carbon had exerted a physical force, | 
causing the displacement in the furnace lining and in the 
arch of the gas flue. No deposit was found beyond the | 
inner circle of fire brick, as the iron casings only extended | 
this far. When taken from its position the mass of carbon’ 
was seen to glow, a partial combustion taking place on the | 
surface, converting the small particles of metallic iron or 
lower oxides distributed throughout the mass into the per- 


For an in- 


oxide. This is readily seen on examining the lumps, where | 


on the surface small particles of the peroxide of iron are, 
notieed gradually decreasing as we go in and finally disap- 
pearing in the interior. The carbon was found principally 
in the form of a powder, but occasionally aggregated into 
lumps; it had a uniform black color, and when rubbed on | 
the hands resembled powdered graphite. It absorbed water | 
readily and was slightly attracted by the magnet. The total | 
amount of metallic iron was determined in samples taken from 
different portions of the mass. Two samples of the fine por- 
tion taken from different places yielded, on analysis, 4:23 and 
3°23 per cent of metalliciron. The interior of one of the lumps 
was also analyzed; the total amount of metallic iron it con- 
tained was 2°56 per cent: 0°35 of this existed as metallic 
iron, the remainder, 2°21 per cent, was combined as an oxide. 
The substance was free from cyanogen and chlorine. The 
cause of this formation was evidently due to the presence 
of the iron casings, as we do not find the deposit beyond the 


.; made of cement, baked clay, etc. 
’ | coffins from hydraulic cement were granted as early as 1835, 
-/and subsequently patents have been granted for cement 


Amalgamator of improved construction, intended especially 
. | coffins, coffins made of asphaltum composition, and for pe- 
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point where they extended. In the ‘‘ Transactions” of the 
American Institute of Mining Engineers, vol. ii., Mr. Frank 
Firmstone called attention to a similar deposition of car- 
bon in the blast furnace, but I do not know that ‘the oc- 
currence is usual. The cause of the deposition of the car- 
bon in the furnace at the Crane Works was doubtless the 
iron casings, which, when partially oxidized, cffected the 
decomposition of the carbonic oxide in the manner first 
pointed out by Bell, and subsequently investigated by 


Gruner. 
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NOTES OF PATENT OFFICE DECISIONS, 

In the interference case of Blackman vs. Morray, the sub- 
ject matter involved was a burial case, the entire top portion 
of which was formed of glass and the lower portion of 
cement, the two being joined by tongue-and-groove and 
cement joints, also flanges and bolts. 

Evidently coffins baving top and bottom sections, with 
tongue-and-groove interlock joints, the sections being made 
wholly of cement, terra-cotta, or glass, were old in the art. 


.|The patent of J. R. Cannon, of October 25, 1859, No. 
* 125,888, was for a glass burial cause in two parts, upper and 


lower, which were hermetically joined ‘‘by tongue-and- 
groove and cement joints, also by flanges and bolts.” Men- 


-| tion may also be found in nearly every cyclopedia of coffins 


Patents for constructing 


culiar cements for coating and sealing coffins. David Sholl, 
March 25, 1855, was granted a patent for “‘ a coffin composed 
of terra-cotta or pottery ware.” Glass lids to coffins were 
also notoriously old. 

It was insisted, however, that by the combination in in- 
terference, there had been united for the first time in a 
coffin the element of strength or indestructibility and the 
element of transparency—a non-breakable coffin capable of 
wear and transportation, and at the same time having a 
transparent lid. The commissioner, however, held that 
cement and glass employed in the combination in interfer- 
ence had been previously used for precisely the same pur- 
poses. Neither of these materials possessed even the merit of 
being put to anew use, but were simply employed in juxta- 
position, and each performed precisely the same functions 
as before. The result, evidently, was not the product of 
the combination, but a ‘“‘ mere aggregate of several results, 
each the complete product of one of the combined elements.” 
Given the desire to unite the elements of strength and 
transparency in a coffin in the manner claimed by the par- 
ties in interference, and the materials and method were 
at once found in that very art. Compared with what ex- 
isted before, the alleged invention in interference consisted 
in simply selecting proper and well known materials for 
their proper and well known uses, without the least exercise 
of the inventive faculty. The interference was accordingly 
dissolved by the commissioner, and the application for a 
patent rejected. 

In the interlocutory appeal from the decision of the 
primary examiner in the matter of the application of R. W. 
Hamilton, for ‘“‘jndependent condensing mechanism for 
steam engines,” the question at issue related to a division of 
the application. The examiner decided that each of the 
combinations separately claimed in this application should 
be the subject of a distinct application, on the ground that 
they were distinct inventions relating to well recognized 
classes. 

Such questions are not easy to decide, as the Patent Office, 
on the one hand, should avoid imposing any hardship upon 
an applicant by requiring separate applications for what 
might be included in one, and,on the other hand, must 
avoid the confusion which would, in the present condition 
of the arts, necessarily result from indiscriminately includ- 
ing in one patent matters known and recognized as belong- 
ing to distinct classes. In an advanced state of the art sub- 
division becomes more and more necessary, and that which 
was before known only as a part of a machine may become 
a distinct subject matter of improvement not relating di- 
rectly to the whole machine, but specifically confined to a 
part of the original machine, and applicable to that part, 
whether used in a machine of one class or another. If such 
matters are not kept within well defined limits of classifica- 
tion, it becomes impossible either for the Patent Office or the 
public to keep accurately advised as to the state of the art 
in any particular class. In the case under consideration 
the applicant stated that his invention related to an inde- 


pendent condensing mechanism which could be attached to 


and used in connection with any ordinary steam engine. 
His first claim was for— 

‘‘ A combined air pump and condenser for steam engines, 
in which the air pump, constructed and arranged as set 
forth, is contained in the base of the condenser, and is 
operated by an independent steam cylinder.” 

The second claim was for— 

‘‘The water-packing space, Q, around the plunger of the 
air pump, in combination with the pipe, M, leading from the 
condensing chamber, or other equivalent device for supply- 
ing it with water.” 

M was the pipe to carry the water from the condenser to 
the water packing space; but under the phrase ‘‘ other 
equivalent device,” anything which would bring the water 
to the packing space might be included. 

The examiner therefore held that this claim was for no 
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rious uses, and belonging to a distinct class of inventions, 
and this decision of the examiner was affirmed by the com- 


missioner. 
$$ $49 


Amending the Patent Law. 

One of the provisions of the bill pending in Congress to 
amend the patent laws is that, in a suit by a patentee, “the 
defendant shall not be charged with any savings he may 
have made if he shall show that the use of the patent has 
not enabled him to realize an actual profit in that part of the 
business connected with the use of the invention.” 

That is, if a man steals property, or takes it without the 
owner’s permission, he shall not pay for the use of it unless 
he has made it profitable to his business. This is an illus- 
tration of the spirit of the parties who devised the bill. It 
is a principle of confiscation. Said a prominent superin- 
tendent and a member of the Western Railway Association, 
‘* When our attention is called to a patent of value we use it, 
and in a few cases we are made to pay by plucky inventors; 
but, in the aggregate, we pay much less than if we took 
licenses at first.” 

It is most extraordinary that this association is organized 
to such an extent on the principles which govern the bandit. 
Calling on the State and national governments with success 
to protect their property from the confiscation of strikers, 
the companies in this association turn round and adopt the 
principle of the strikers’ organization, make organized war 
on the rights of inventors, and cause a bill to be introduced 
into Congress to help them in their confiscation. 

If every feature of their wretched policy cannot be elimi- 
nated from the bill, it ought to be defeated. Some small 
politicians have introduced resolutions into conventions in 
deprecation of the rights of inventors: They belong to that 
destructive set of political economists which maintain that 
the gain of one man or community must be from the rob- 
bery of another. It is nearly extinct, but disciples of every 
absurdity occasionally reappear.—Hrie Morning Dispatch. 

Professor Henry’s Successor. 

The Board of Regents of the Smithsonian Institution has 
elected Professor Spencer Fullerton Baird as the successor 
of the late Professor Henry in his position of secretary to 
that institution. The new secretary is a member of the 
National Academy of Sciences, and has been for several years 
the Assistant Secretary of the Smithsonian Institution, and is 
perfectly familiar with all the plans and purposes of the late 
secretary for carrying out the designs of itsfounder. There 
was at the beginning considerable discussion as to the best 
means of conducting the institution so as to meet the wish 
of the founder, which was, according to the terms of his will, 
to create at Washington ‘‘an establishment for the increase 
and diffusion of knowledge among men.” This Professor 
Henry understood to mean not merely the increase and dif- 
fusion of already existing knowledge, but that it would in- 
clude the discovery and diffusion of new truths as well. 
There was some difference of opinion on this point, but Pro- 
fessor Henry’s ideas finally prevailed, and the institution has 
been so conducted as to spread the knowledge obtained 
through its researches and the aid of its funds over the whole 
world, rather than to benefit Washington and its surround- 
ings, or even the United States. This policy, it is believed, 
the new secretary will continue. 

Professor Baird was born at Reading, Pa., in 1823, and 
is consequently fifty-flve years of age and in the full vigor 
and prime of manhood. He is a well versed naturalist, and 
by talent and experience is eminently qualified for his new 


post of duty. 
$0 


American Exports and the Strikers in England. 

Consul General Badeau at London has sent to the Depart- 
ment of State a dispatch relating to the disastrous strikes of 
British operatives and the influence of the competition of 
American manufacturers in the markets of England. In the 
discussion between the cotton manufacturers of Lancashire 
and the weavers now on strike there, and in the comments 
of the press thereon, it is generally, although unwillingly, 
conceded that a potential influence has been exerted by 
American competition in diminishing the English cotton 
trade at home and abroad. England now sends to this coun- 
try less than one third thequantity of goods she sent in 1860, 
while, on the other hand, it is stated that 30,000 pieces of 
cotton goods have been shipped weekly to England for two 
or three years from New York and Boston. Some say that 
these goods have been sold at a loss to realize cash, but this 
is denied by good authorities, who admit, however, that the 
profit isbutsmall. The London Ztmes attributes the increase 
of American manufactures at the cost of British industry to 
the superior quality and equal or cheaper prices of American 
cotton, besides general domestic advantages in process of 
manufacture. The Saturday Review declares that Ameri- 
can products are profitably competing with British goods, 
not only in the Eastern markets but in England itself, and 
attributes the decline of the Eastern trade to the “‘ fraudulent 
folly of English manufacturers, who have lost their custom- 
ers by palming off on them adulterated goods,” as well as to 
the fact that the American cotton manufacturers can produce 
at a less cost than the British. General Badeau advocates 
the policy on the part of American manufacturers of care- 
fully maintaining the superior standard of their wares, and 
selling at low and comparatively unremunerative rates for a 
time, by which means, added to our natural advantages, a 
still greater share in the coveted trade, if not in England, 
certainly in China and Japan, may be diverted into American 
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METHOD OF CORRECTING A LEADING 8sCREW. 
BY JOSHUA ROSE, M.E. 

It was recently required, when cutting a new screw at the 
Pratt & Whitney Company’s works, to correct the error in 
the lead screw of the lathe in which the new one was to be 
cut. This was accomplished by employing the device shown 
in our engravings, and which was designed by Mr. A. 
Swasey. It was first ascertained by testing the lathe that 
its lead screw was too short by ,{, of a revolution ina 
length of 2 feet, the pitch of its thread being 6 to an inch. 
Now in 2 feet of the screw there would be 144 threads, and 
since +}, (the part of a revolution the thread 
was too short) X 4 (the pitch of the thread) = 
giz (which was called ,,), the error amounted 
to s inch in 144 turns of the screw The 
construction of the device employed to cor 
rect this error is as follows: In Figs. 1 and 2, 
A represents the bearing of the feed screw 
of the lathe, and Bé a sleeve, a sliding fit 
upon A, prevented from revolving by the pin, 
A, while still having liberty to move endways. 
C represents a casing affording journal bear- 
ing toB d, having a fixed gear wheel at its 
end, c’, and an external thread upon a hub at 
that end. D is the flange of C to fasten the de- 
vice to the shears of the latter, being held by 
screws. E represents an arm fast upon the 
collar of the feed screw, and carrying the 
pinion, F, the latter being in gear with the 
pinion, C’, and also with G, which is a pinion 
containing two internal threads, one fitting to 
Bat 3, Fig. 2, and the other fitting to C at ¢, 
Fig. 2, the former having a pitch of 27 threads 
to an inch, the latter a pitch of 25 to an inch. 

The operation is as follows: The ordinary 
change wheels are connected to the feed screw, 
or lead screw, a8 it is sometimes termed, 
at J in the usual manner. The arm, E, be- 
ing fast tothe feed screw will revolve with it, and cause 
the pinion, F, to revolve around the stationary gear wheel, 
C. Falso gears with G. Now F is of 12 diametrical pitch 
and contains 26 teeth, C’ is of 12 diametrical pitch and con- 
tains 87 teeth, and G is of 12 diametrical pitch and contains 
86 teeth. It follows that the pinion, F, while moving around 
the fixed gear, C’, will revolve the pinion, G (which acts as 
a nut), to an amount depending upon the difference in the 
number of its teeth and those of fixed gear, C’ (in this case as 
96 is to 87), and upon the difference in the pitches of the two 
threads, so that at each revolution G will move the feed screw 
ahead of the speed imparted by the change gears, the 
end of the sleeve, 
B, abutting against 
the collar, I, of the 
feed screw to move 
it forward. 

In this case there 
are 36 turns of the 
feed screw, A, for 
one turn of the nut 
pinion, G, the thread 
on sleeve, B, being 
27, and that on the 
hub of C being 25 
to the inch; hence, 
36 turns of the feed 
screw gives an end 
motion tothe sleeve, 
B, of J, minus y= 
six, and ¥, of that 
= qy455 Of an inch 
= the amount of 
sliding motion of 
the sleeve, 5, for 
each revolution of 
the lathe feed screw. 
By varying the pro- 
portions between 
the number of teeth 
in C’ and G and the 
pitches of the two 
threads in a proper 
and suitable ratio, 
the device enables 
the cutting of a true 
thread from any un- 
true one in which 
the variation is reg- 
ular. 

eg ae 

About Sugar. 

Strawberries con- 
tain 5°86 per cent of 
their weight of glu- 
cose, cherries 10, 
white currants 6°40, 
and hothouse grapes 18°37; pineapples, on the other hand, con- 
tain 11°38 per cent of cane sugar, apricots 6, and oranges 4. 
The sugar cane, when perfectly ripe, contains 18 per cent of 
sugar. The juice of the sugar beet contains about 14 per cent 
of sugar. In Havana we learn that there is one cane factory 
capable of producing 125 tons of sugar per diem. In many fac- 
tories the use of blood is now entirely dispensed with, though 
great care is required in the management of the filtration. 
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FIREWORK MAKING. 

This art is, if not really a secret one, very little known to 
the general public, owing to the danger attending the manu- 
facture, which prevents casual visitors inquiring, and to the 
nature of the product, which offers no inducements to the 
analyst. 

In calling special attention to pyrotechny as an art well 
worth cultivating, even although apparently an expensive 
luxury, we desire to Jaud the wondrous esthetic effects of 
light and color, rather than the mere detonations calculated 
to impress the savage or the uncultured. 
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DEVICE FOR CORRECTING A LEADING SCREW. 


It isa matter of great regret that the results of the pyro- 
technist’s art are so evanescent, not even ephemeral, but al- 
most instantly vanishing. The stately rocket and its eomet- 
like tail of soft fire, the fiercely hissing gerb, the detonating 
bomb, and the fountains and myriad devices delighting with 
swift surprises in coruscation, steady glow, flashing, gleam- 
ing, and waning—all minister to our sense of the beautiful, 
and are well calculated to arouse and to maintain enthusiasm 
in the cause in which they are offered in honor. 

It is our purpose to approach within the precincts, and 
analyze the modes by which all these effects are produced. 
It must be premised that the manufacture is dangerous to 
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DETAILS OF FIREWORKS. 


all concerned in it, principally from the liability to acci- 
dents caused by careless strangers. Hence it is secluded and 
shrouded in mystery. The operatives should be well sepa- 
rated by open space to prevent a petty accident causing a 
general disaster. There are few, if any, complicated or 
costly machines. Tables and vises, pans and sieves, paste- 
pots and twine, and a stove, compose the principal ‘‘ plant.” 

Nearly all fireworks require paper cases—made of pasted 


strips rolled around a wooden mandrel. These cases are 
filled with ‘‘ compositions” made of ‘‘ meal powder ” (that 
is, ungrained gunpowder) mixed with various ingredients. 

In some ‘“‘ pieces” there is required ‘‘force;” in others, 
color. In the rocket force is most needed; in the Bengal 
light, color. Roman candles need force and color alter- 
nately. For all, the cases need to be light and strong, and 
it is desirable to have the powder burn as long as possible. 

The meal powder is made of sulphur, niter, and charcoal. 
With this are mixed, according to the result desired, filings 
of cast and wrought iron, steel, copper, and zinc; dust of 
camphor, rosin, or lycopodium. To get the 
brightest red and white sparks, long iron filings 
free from rust are needed; for brilliant fire 
with radiations or coruscations, steel filings 
and cast iron borings. Green flames are given 
by copper; pale green, by verdigris; palm 
green, by blue vitriol (sulphate of copper) and 
by sal ammoniac. Blue is given by zinc; 
better blue, but with more smoke, by sulphu- 
retof antimony. Yellow comes from amber 
or rosin, or dry salt. Lampblack makes gun- 
powder flame red, which an excess of niter 
tones down to pink. Camphor is used to 
give an intense white flame; also to give aro- 
matic odors, as do benzoin and storax. Lyco- 
podium gives magnificent rose-colored flames. 
Hundreds of formulas are givenin Spon’s 
‘‘ Workshop Recipes ” and other works. 

The simplest element in pyrotechny is the 
small paper case called a ‘‘lance,” used by 
hundreds in ‘‘set pieces.” Lance are quills 
or thin tubes (say 5 inches Jong) of about 4 
inch bore, and tightly rammed with a color 
composition. These are closely fixed perpen- 
dicularly to frames of desired outline, and 
their outer ends connected by a quick match 
so that all burn at once. They should burn 
about two minutes. The sketch, Fig. 1, shows how a “set 
piece”’ would be made. 

The large Bengal light case should not burn; and is 
rammed with color composition. The Roman candle case 
is thicker and still stronger. It is packed with alternate 
layers of color, ‘‘ stars,’’ and projecting compound; the de- 
sign being to burn with color, and then to shoot out a star 
which shall burn in the air while more color is burning at 
the case. The American star, Fig. 2, is a hard dry wad of 
coloring composition about half an inch each way, and 
pierced so as to burn inside and out. The English makers 
make their stars of short thin paper cases, open at each end; 
or if desired to be 
changeable, open at 
one end only, and 
rammed with two 
layers of color com. 
position. The star 
rests on a layer of 
projecting powder, 
which sends it out 
and lights it at the 
same tine. 

The gerb, Fig. 8, 
is a thick strong 
case, packed with 
projecting composi- 
tion. It is ‘‘ choked”’ 
at one end, so as to 
give a smooth small 
outlet for the gases, 
and thus give them 
more force. Gerbs 
are fixed tangential- 
ly on a free wheel, 
Fig. 4, which their 
combustion causes 
to rotate. The 
‘‘choke ” is effected 
when the case is 
wet, by making one 
turn of a strong 
cord near the 
mouth, and pulling 
strongly. 

The ‘ bomb,” 
which is a magnifi- 
cent and effective 
sound and color 
piece, very expen- 
sive, is a hollow 
sphere of zinc or 
paper (made _ in 
halves and pasted 
together with mus- 
lin), filled with stars 
just like those for 
Roman candles and rockets, save that each has a fuse ex- 
tending through it, Fig.5. A small quantity of gunpowder 
among the stars causes the shell to burst and lights the scat- 
tering stars. The bomb is fired either from an iron mortar 
or off a ‘‘ block,” Fig. 6, which is a wooden breech on which 
a temporary paper barrel is put. There isa ‘*dish” in the 
top, alittle powder is laid in this, the bomb on this, the 
paper barrel slid over the bomb, and the charge fired. A 
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time fuse, Fig. 7, page 878, in the shell, explodes it at the pro- 


per point in its flight. A 8 inch shell contains 48 stars; 6 
inch, 432; 8 inch, 1,674; 10 inch, 8,150; 12 inch, about 5,000! 
_ A rocket, Fig. 8, is at oncea highly scientific device anda 
work of art. It must be light, strong, steady, and high soar- 
ing; and it is sometimes demanded that it explode and liber- 
ate stars, or a parachute witha pot of colored fire. The coni- 
cal cap is of no use, being merely a commercial] ‘‘ finish.” 
There is a hard, thick, well choked paper case, rammed tight 
with projectile composition, but having a central conical 
bore left, so that the composition burns aljong the whole 
length of this bore, and most freely toward the end of its 
flight. If it be intended to explode at the end, there is a 
compartment filled with explosive powder, and with stars if 
desired, a pierced clay wad separating this from the regular 
filling. 

The ‘‘ parachute,” Figs. 9 and 10, is a muslin circle, having 
suspended from it a “‘ fire-pot,”» which is lighted when the 
rocket explodes and the parachyte is set free. The rocket 
stick is merely to balance and guide it. Rockets are used for 
throwing life lines to wrecks, and recently for carrying 
charges of gun cotton up into the air so us to explode over 
any locality where it is intended to give a warning. Some 
strong rockets can soar nearly a mile in height. 

A tourbillion is a case filled with projectile compound, and 
having its lower and lighted end pierced with spirally in- 
clined vent holes, which cause it to ascend and revolve. 

While at first thought a pyrotechnic display appears to be 
a very expensive luxury, it must be remembered that by no 
other means can an immense concourse be pleased, and that 
a display costing even $10,000, if witnessed by say 250,000 
people, figures up to but four cents a head for two hours’ 
varied and unceasing enjoyment. 

———__—__— +2 ____—__ 
THE GLASS BALL COASTER. 

The illustration herewith presented represents the tasteful 
exhibit at the Paris Exposition of the Adgate Glass Ball 
Caster, an exceedingly ingenious contrivance which offers 
many advantages over the roller caster in common use. The 
construction of the device embodies little that is not seen at 
a glance. A glass ball, of size varied according to the weight 
of the article of furniture to be supported, is held in claws 
which are cast upon a shank, which 
last either slips into the leg of the piano 
or other object, or is attached to it by 
screws. The mode of attachment, in 
fact, is the same as with the ordinary 
caster. As of course the ball touches 
the inner sides of the claws only at 
points, at these places metal projections 
are provided, and directly under the 
shank is inserted a piece of bone, as 
shown in the small engraving. This 
reduces the friction between the ball 
and its holder. 

The chief points of merit of this caster 
are its strength and remarkable ease of 
motion. When supported on roller cas- 
ters a heavy piece of furniture when 
pushed usually moves in any direction 
but the one desired. With this caster 
the object is at once caused to travel 
as desired. The weight being placed 
directly above the ball, no leverage is 
exerted as in the ease of the roller cas- 
ter to twist off arms or break the shank. 
The ball being perfectly smooth leaves 
no mark on the softest carpet, nor can 
it become jammed so as not to roll. 
The friction between ball and carpet is 
thus very small and the wear of the 
latter reduced to almost nothing. For 
pianos, we are informed, this caster has 
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proved especially suitable not merely a | , ; Vi, 4 as 


in rendering them more easily handled, 
but, according to the testimony of Mr. 
8. B. Mills and other well known per- 
formers, it very greatly improves the 
tone of theinstrument. Patented April 
2, 1873. 

For further particulgrs address the 
manufacturer, Mr. Charles E. Parent, 
96 John street, New York city. 


Firing Guns under Water, 

Dr. H. A. Mott, of this city, has 
recently conducted a series of interest- 
ing experiments on the range of small 
arms when fired under water, his ob- 
ject being to determine whether this 
mode of testing could be used instead of the usual practice 
of firing the weapon in the air. He finds that the United 
States Army rifle is capable of projecting a bullet through 
water for a distance of 4 feet 144 inch, which corresponds 
to an air range of 3182°54 feet. The travel of a bullet one 
quarter inch under water is equivalent to a flight of 16 feet 
in the air. 

Dr. Mott concludes that by this mode of investigation 
range and penetration can be arrived at with the prreat- 
est precision, and by the same means can be determined the 
value of the numerous gunpowders in the market in point 
of maximum and minimum effect, the best weight of bullet 
fora given weight of powder, and the best length of barrel 
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and size of bore for a given weight of powder and bullet. 
All these observations can be carried on in a room less than 
10 feet square. Dr. Mott’s report of his irfvestigation, with 
tables, etc., will be found in full in ScrentriFic AMERICAN 
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Oleomargarine Under the Microscope. 
Mr. Thomas Taylor, the microscopist of the Department 
of Agriculture, at Washington, has been examining under 


assertions made by the oleomargarine manufacturers as to the 
perfect purity of the fats used by them are not altogether 
correct. 

From this it would appear that oleomargarine may be 
easily known from butter by the aid of the microscope, and 
that any impurities in the fats of which it is composed may 
be readily detected; and that it would pay large consumers 
of butter to microscopically examine their purchases so as 
to be certain of the quality or purity of the article they buy 


for butter. 
——$$—_—__$—+- 2 
THE INDUSTRIAL WEST. 

With the oversupply of labor and capital in the East it is 
natural to look to the great teeming West for an outlet for 
the surplus labor and for the employment of capital in great 
enterprises and achievements. The ‘‘ West,” that is, the 
great basin east of the Rocky Mountains and west of the 
Alleghanies, holds a variety of resource and offers an oppor- 
tunity for industrial employment not elsewhere found in the 
world. 

Bound by ties of blood in a common brotherhood, con- 
nected by the iron pathways, and associated in trade and 
commerce, and political and social emulation, the East looks 
westward for her provisions and raw material, and for a mar- 
ket for her surplus and the employment of her overflow. 
How far is the world justified in its expectations of the West, 
and how much of hope is there of its industrial future? 

The West has just felt the full force of the wave of dis- 
ruption and disaster which followed the period of inflation 

isucceeding the war. Not until within the past six months 
cream. He finds that, when viewed under the microscope, | has the foreclosing of inevitable results fallen in its full ef- 
pure dairy butter presents a uniform appearance as far as fects upon the industries of the central western country. 
color is concerned. The forms seen consist of oil globules Some premonitions the West had from time to time in the 
and the crystals of common salt. When viewed by polarized disasters east of the Alleghanies, and the long shadows those 
light very little change of color is observed; but when a : troubles cast westward; but the disruption and disturbance 
specimen of oleomargarine is examined in the same manner, of all fixed foundations and prospects have but come while 
the field is speckled all over with shining particles which : the East is settling up old scores and reawakening to indus- 
change color with every quarter turn of the analyzer, and trial prosperity. In the past six months the great iron works of 
Mr. Taylor has demonstrated that these glistening points the West have felt the force of the slackened demand for their 
consist of crystallized fat. In using a power of about 250 : products, and the heavy decline of the price of goods conse- 
diameters, animai tissue is also seen more or less over the | quent upon the lower scale of manufacture and the almost 


the microscope and comparing different specimens of butter 
obtained in the markets of that city, with the view of de- 
termining the difference between pure butter and that made 
from oleomargarine, or butter made by churning fat with 


THE GLASS BALL CASTER. 
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whole field, and a thin sheet of the fat placed under a power | bankrupt disposal of material. The great shops which are not 
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THE ADGATE GLASS BALL CASTER. 


of about 75 diameters exhibits the polarized light beautifully, 
each solid fat cell showing all the colors of the rainbow; and 
on turning the analyzer or polarizer the changing comple- 
mentary colors are exhibited. The process of grinding the 
fat by means of rollers destroys the solid crystalline cell con- 
tents; but the glistening appearance remains the same 
under polarized light, only subdivided, as a natural conse- 
quence. 

One specimen of the oleomargarine butter examined by Mr. 
Taylor was highly charged with animal tissue and the urate 


of magnesia, the crystals of which were well defined, showing | their home resources to their utmost than the West. 


that the fat used in this case was impure and probably that 
of a diseased animal, which would seem to prove that the 


‘tral Western States. 


idle are too nearly so to allow of profit, 

and to keep the plant in operation so 

as to avoid the loss of rust and waste in 

idleness is about the only effort. This 

is not the condition in a few instances, 

but in all the West beyond Pittsburg. 

The large shops at Chicago and vicin- 

ity, at Indianapolis, Cincinnati, and 

Cleveland, and especially at St. Louis, 

are idle or but partially in operation. 

| In Chicago and St. Louis the suspen- 

ill sion or winding up of more than half 

the banking institutions shows the 
pressure the country has had to meet. 

Nor are the iron works the only 
ones. Every industry in the Mississippi 
basin has had its share of the disaster. 
That the wave of difficulty is over is 
more than probable, for there is no 
fuel upon which the element can feed; 
it has spent itself, and the tide of re- 
cuperation is slowly at work. The 
foundation upon which the future 
prosperity of the West is to be built is 
about all there is existing; but the foun- 
dation is firm, and the dear school of 
experience has been passed through, 
and the people have the knowledge and 
hold it worth all it so painfully cost. 

What is to be the future of the 
West, and upon what basis of enter- 
prise and achievement their prosperity 
is to be builded, can be only partially 
intimated. The first principle is the 
value to be derived from and the de- 
pendence to be placed upon her broad, 
unobstructed agricultural advantages. 
No other nation or locality has such 
resources and advantageous opportu- 
nities to begin with, and we are sat- 
isfied that the leaven of scientific cul- 
tivation now slowly working is soon 
to produce astonishing results in the 
great West. Not one half the fertile 
land of Ohio, Indiana, and Ilinois is yet 
under cultivation, while but half the 
returns from the soi] are received of 
which the land is capable. MoreJabor 
will soon be given .o ten acres than one hundred now re- 
ceive, and the profits will be proportionately high. 

Next after the agriculture the mineral resources of the 
West will yet be scientifically developed, and that to a pro- 
portionate profit. All other things upon the earth and in 
and under it are for the service of the farmer's pursuit, 
and in nopart of the world is it so apparent asin the cen- 
No people can have more than they 
produce, and we are satisfied that no part of the world 
will take more interest or more pride in the development of 
We 
are satisfied, too, that the central West is to be the great 
inJand industrial empire of the world, 
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THE PRAIRIE DOG AND ITS UNINVITED GUESTS. 

The prairie dog (Cynomys ludovicianus) of the Missouri 
region, and westward and southward, belongs toa genus of 
American rodents intermediate between the marmots and 
prairie squirrels. This woodchuck in miniature is about 13 
inches long, with the tail 4 inches more; the color above is 
reddish or cinnamon brown, with lighter tips to the hairs, 
and a few black ones intermixed; beneath, brownish-white 
or yellow; tail like the back, with a black tip. The cheek 
pouches are very rudimentary, the eyes large, and the ears 
very short. The prairie dog was probably so named from 
the sharp tone of its chattering, 
somewhat resembling the yelp of a 
small dog, as it bears no external 
resemblance whatever to the dog. 
It is the petit chien of the French 
Canadians, and the wish-ton-wish of 
the Western Indian. 

These interesting animals live in 
burrows, and great numbers are 
found in the same locality, forming 
communities which the hunters call 
‘‘dog towns.” These villages often 
extend over a distance of several 
miles. — 

Before the entrance to each bur- 
row there is a little conical mound 
of earth, heaped up to a height of 
about 18 inches, and, on the top of 
this, one of the occupants may usu- 
ally be seen sitting, intent on watch- 
ing what is going on in the com- 
munity, or on the lookout for in- 
truders. At the first alarm caused 
by an intruder, a general scamper- 
ing takes place throughout the vil- 
lage, with cries of warning. Upon 
reaching their mounds they sit per- 
fectly quiet, like so many sentinels, 
curious to know what all the com- 
motion isabout. Ata further alarm 
they approach still closer to their 
entrances, ready to dive in, and ap- 
pear to make vehement threats, 
throwing up their tails in a very 
comical manner with each energetic 
bark, accompanying this noisy chat- 
tering with a liquid gurgling sound. 
In a twinkling they disappear into 
their burrows in a ludicrous, tum- 
bling manner, and then, after a 
short time, they may be seen here 
and there peeping out to see if the 
coast is clear. Like young pups, 
they are very clumsy in their move- 
ments, and when (as rarely occurs) 
they are surprised at a distance 
from their burrows and find they 
cannot escape, they assume an air 
of audacity, and a most singular expression of defiance or of 
impotent anger, before allowing themselves to be captured. 

They feed chiefly at night, their food consisting almost 
exclusively of grass and succulent stems. In the fertile 
lands of Central Kansas, they sometimes prove terrible pests 
to the farmers in the sad havoc they make among the fields 
of growing corn. 

Squirrel-like, they are prudent enough to lay up a full 
supply of provender to last them through the long and rig- 
orous winters they often have to endure. It is said that late 
in summer one may frequently meet with burrows around 
the entrance of which, for some distance, the grass has been 
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neatly mown and left to cure; and that, a few days later, 
the hay will be found to have been cleanly gathered up and 
carried into the burrow. 

One of the most curious things in regard to the domestic 
economy of this little animal is that of its strange compan- 
ionship with such undesirable guests as the burrowing owl 
and the rattlesnake, both of which are usually found inhab- 
iting its abode. As to the owl, it is there like other parasites, 
perhaps, on sufferance merely, and very little notice is taken 
of its presence by the dog. Yet that the presence of the in- 
truder is not always agreeable is proved by the fact that the 
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PRAIRIE DOG, RATTLESNAKE, AND OWL. 


dog often rids himself of the nuisance by removing his own 
quarters to a new burrow. , 

There are few birds that present a more ludicrous appear- 
ance than these same burrowing owls. They spend most of 
their time during the day standing at tHe entrance of their 
dwellings, apparently engaged in deep contemplation. 
When an intruder makes his appearance, they begin a series 
of most ridiculous and comical bowings and courtesies, star- 
ing all the while with their great solemn eyes; and then, 
with a cry somewhat like the sound of a watchman’s rattle, 
they fly to a neighboring mound and resume the same air of 
pensive meditation. In the majority of cases, these owls 
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are found in communities by themselves, in the deserted 
villages of the prairie dogs, their presence in many cases 
having served to drive the rightful proprietors from their 
dwellings. 

With regard to the rattlesnake, nothing of a satisfactory 
nature is known as to the part he plays in the domestic ar- 
rangements of this interesting community. Mr. Kendall, in 
his narrative of the Santa Fé Expedition, says that the prairie 
dogs are ‘‘compelled to let them pass in and out without 
molestation.” Certain it is that, although the relations of 
the snake with both the dog and the owl are not all friendly, 
they are not so inimical as would 
naturally be imagined. The rat- 
tlesnake seems never to be wan- 
ton; it simply defends itself from 
danger, or procures its food by 
means of its terrible fangs. This 
food occasionally consists of the 
young of the prairie dog, but prob- 
ably very seldom of the full grown 
animal or of the owl. Small ani- 
mals do not usually show much 
fear of these reptiles when thrown 
together with them, and the prairie 
dog will unconcernedly pass them 
by and enter his burrow as they lie 
basking in the sun at its very en- 
trance. 

Prairie dogs readily become ac- 
customed to the haunts of man, and 
their villages are often found on the 
outskirts of populous towns. They 
prefer, as locations for their villages, 
gently sloping lands skirting val- 
leys, yet they are often found in the 
tops of the highest divides, and far 
down near the streams, though al- 
ways avoiding rocky, marshy, or 
even moist grounds. 

——_ 0-6 ____- 
REMAINS OF GIGANTIC ANTE- 
DILUVIANS. 

The - accompanying illustration 
represents some very important dis- 
coveries of gigantic fossils, which 
were unearthed last year in the 
Rocky Mountains, near Morrison, 
Bear Creek, Colorado, by the Rev. 
Arthur Lakes, Professor of Geolo- 
gy at Jarvis Hall, Colorado.: The 
interest of these discoveries lies in 
the fact that they have been found 
in strata pronounced by professional 
geologists to be barren of vertebrate 
fossils. Some of these remains have 
been reached by blasting in the hard 
sandstone, and others have been 
dug out of a bed of soft clay lying 
beneath the rock, and these latter 
are very perfect and of monstrous size. Thus some 
twenty-five colossal vertebra average from 11 to 15 inches 
in diameter, and one mass of vertebre, consisting of three 
vertebre ossified together, measures nearly 8 feet square. 
Close by its side, as represented in the sketch, is another 
long bone, 3 feet 10 inches long and 22 inches at the butt end, 
possibly a scapula; but by far the most enormous bone is a 
portion of a femur, or thigh bone, measuring five feet in 
length, 28 by 12 inches in diametey, and the shaft 14 inches 
wide by 8 inches thick, weighing 600 lbs. Lying on the 
ground, like the pillar of some ancient temple, nothing can 
impress the observer more than this bone with the magni- 
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tude of the animal to which it belonged—this being only a 
portion of a bone which, when complete, is presumed to 
have been 73¢ to 8 feet long, and formed part of a leg fully 
12 feetin length. These remains have been pronounced by 
Professor Marsh of Yale College to belong to the cretaceous 
period, and to be those of a new and gigantic species of 
Dinosaur—the largest ever discovered, and the iargest known 
land animal; he names it 7tianosaurus montanus, and esti- 
mates the creature, when alive, to have been fully sixty feet 
long, and when standing erect on its hind legs, after the 
custom of Dinosaurs, to feed on the foliage of the moun- 
tain forests, to have been eighty-five feet high. 

With the Titanosaurus were found other Déinosaurs, one 
not larger than a cat (Nanosaurus), also the remains of a 
turtle, an almost perfect crocodile’s head, with teeth, and 
several proceelian vertebree. Of these Professor Marsh says, 
in his address before the American Association, at Nashville, 
Tenn.: ‘‘ The beds of the Rocky Mountain Wealden have 
just provided us with a genuine ‘missing link ’—-a saurian 
Diplosaurus, with essentially the skull and teeth of a modern 
crocodile, and the vertebre of its predecessor from the Trias. 
This peculiar reptile clearly represents an important stage 
in the progressive series, and evidently one soon after the 
separation of the crocodile branch from the main stem.” 

The sketch (made on the spot by a correspondent of the 
London Graphic) on page 875 represents the bones after they 
had been freed from their rocky surroundings, before being 
packed and forwarded to the Yale Museum. These excava- 
tions have been carried on by Professor Lakes since March 
of last year, with all the eager interest of a Layard disin- 
terring Nineveh, or of a Schliemann exhuming Troy. 

—_——$___ 9-46 >  ___. 
COOKING BY SOLAR HEAT. 
Xo the Editor of the Scientific American : 

I send you a short account of my experiments, made 
in Bombay, on the utilization of solar heat for cooking. 
The accompanying engraving will give an idea of the 
principle of the cooking apparatus. It consists of a con- 
ical reflector, A, made of wood and lined with common 
eilvered sheet glass. Inside there is placed a copper cylindri- 
cal vessel, B, covered by a glass cover, C. The cooking ves- 
sel is raised about four inches from the bottom, and the 
glass cover is five inches longer than the vessel, and two 
inches wider, which leaves an interval of four inches of hot 
air under the boiler and one inch all round and at the top. 
The wedge under the apparatus is to keep it inclined, so that 
the rays of the sun may fall perpendicularly on the boiler. 
Glass being diathermanous to the direct or reflected rays of the 
sun, and non-diathermanous to obscure heat, the rays pene- 
trate the glass, and, striking on the vessel, become trans- 
formed into obscure heat, when they are retained by the 
‘Ylass. The glass cover over the boiler is made octagonal, be- 
“ause, in that form, common window glass can be used. Of 
“ourse a glass dome, such as is used for covering clocks or 
statuettes, would be better, and, equally, of course, a copper 
reflector electroplated with silver would be better than my 
reflector; but both of these articles are made octagonal in 
order that cheap material may be employed. The position 
of the apparatus requires to be changed about every half 
hour, to face the sun in its apparent course from east to west. 
The rations of seven soldiers, consisting of meat and vege- 
tables, are thoroughly cooked by it in two hours, in Janua- 
ry, the coldest month of the year in Bombay, and the men 
declare the food to be cooked much better than in the ordi- 
nary manner. Several people in Bombay and in the Deccan 
have tried it, and always with success. If the steam be re- 
tained the dish is a stew or a boil; if it be allowed to escape 
the food is baked. The reflector is two feet four inches in 
diameter. The intensity of the heat is in- 
creased by increasing the diameter of the 
reflector. One advantage of this apparatus 
is that the food will keep hot for a long 
time after the apparatus has been with- 
drawn from the solar rays. I withdrew 
it at 4 p.M., brought it into a room, and 
threw a railway rug over it. At8 P. M., 
when it was uncovered, the metal vessel 
was too hot to be handled by the bare hand. 
I have a letter from a Surgeon General in 
the service, which informs me that he 
cooked a leg of mutton in it, and that it 
‘‘kept hot for four hours” after having 
been removed from the air. 

I am getting one made six feet in diame- 
ter, which will differ from that represented 
in the engraving by consisting of fourteen 
flat glasses instead of eight, and by having 
an angle of 45° until it is on a level with 
the middle of the vessel, and thence up- 
ward an angle of about 60°, by which 
arrangement the whole of the rays re- 
flected from the silvered-glass will fall on 
the lower half. Besides cooking food, I 


ae 3 a 


os rw ee eee 8 we 


Scientific American. 


Archimedes to be possible; and as that suggested by Kircher, 
and in 1747 adopted by Buffon. 


to 360°; 36 glasses raised it to over 644°, when the mercury 
entered into ebullition, and consequently any further rise 


could not be registered. The ebullition of the mercury was 


very violent. Placing the temperature produced by the 36 
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LATHE FOR TURNING SPHERES. 

glasses at 644°, the boiling point of mercury, and deducting 
100° as the initial temperature of the atmosphere (the ther- 
mometer was in the shade), there remain 544° produced by 
36 glasses. The focus from the remaining 36 glasses was 
then added, making 72 glasses; and I think it may be in- 
ferred that the temperature was then above 1,088°. Every 
kind of wood pla@ed in this focus was instantly ignited, 
without being, as in Buffon’s experiment, previously smeared 
with tar and shredsof wool. A solid cylinder of water, 18x8 
inches, contained in a vertical copper vessel, provided with 


With 72 pieces of silvered 
sheet glass, each 15x101¢ inches, at midday, in the month of 
May, a focus was formed, at a distance of 20 feet, of a tem- 
perature above 1,088° Fah. I arrived at that estimate as 
follows: 18 glasses raised the mercury in the thermometer 
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4 feet. The focus will be about 2 feet in diameter, and (ac- 
cording to the calculation made on the basis of the results of 
the experiment with 72 glasses) the temperature will be over 
7,616° Fah. The objects of that experiment will be to ascer- 
tain how soon after sunrise the water can be provoked to boil, 
the pressure that can be obtained in a given period, and the 
quantity of water that can be vaporized in a given time. 
Other experiments will be made, such as exposing different 
metals to the focus, etc. The boiler that will be used on 
that occasion is a vertical boiler, 2 feet 7 inches high and 16 
inches in diameter, with an annular cylinder of water 3 inches 
in diameter up to half its height. It is made of beaten cop- 
per, }4 inch thick, which will stand any pressure that can be 
produced in a boiler of those dimensions. It is provided 
with a steam pipe, a steam gauge, and a safety valve, and 
with no other fittings. The 20 frames will stand in two rows 
of 10 each, the second row on a platform 6 feet 6 inches high, 
forming a segment of a circle of 40 feet in diameter. 

As there is no limit whatever to the number of these mir. 
rors that can be used at once, there is none to the intensity 
of heat that can be produced, and consequently no limit to 
the force of the steam that can be generated. The cost of 
the reflecting material is next to nothing, and it is almost ever- 
lasting. There is no mechanical difficulty in keeping the 
focus on the boiler from soon after sunrise to a little before 
sunset. 

I am aware of the force of the objection that the solar rays 
are sometimes intercepted by clouds, even in India; but as 
an auxiliary to the ordinary boilers, I believe that solar heat 
could be used so as to save at least 25 per cent of coal 
throughout the year by my plan. As coal in the seaports of 
India is never under 30 shillings per ton, and double that 
rate in the interior, such a saving would be exceedingly im- 
portant. There are many other purposes to which it could 
be applied besides driving steam machinery or cooking food, 
such as distilling and rectifying spirits, etc. At Aden, for 
example, the sun always shines, and potable water is only 
obtained by distilling it from salt water. 

I shall be very glad to have any expression from your 
readers upon the subject, especially upon the result of the 
experiment that I have described. 

W. ADAMS. 

Bombay, India. 

$9 
PRODUCING ACCURATE SPHERES. 

An ingenious method of grinding perfect spheres was 
first proposed by the late Mr. H. Guy. It is especially ap- 
plicable to hard materials, such as steel, glass, etc. Its prin- 
ciple is based on the fact that the section of a true sphere at 
any part is always acircle. In its application to the tools 
shown in the accompanying illustrations, the balls are first 
turned in the ordinary manner as correctly as possible, and 
a trifle larger than the required finished size. Mr. Guy’s ap- 
paratus consists of two beechwood disks (A, Fig. 1), face to 
face, and attached to two lathe spindles and headstocks, B. 
The distance of these disks from each other is capable of 
nice adjustment by a screw or other suitable arrangement. 
On the spindles may be keyed two equal pulleys, C, over 
which a band passes from the power, crossed on one and 
open on the other; thus the two disks are driven in opposite 
directions with equal velocities. For a sphere of 1 in. diam- 
eter, Mr. Guy recommended disks of 10 in. diameter, and 
making about 400 revolutions per minute. 

Mr. Wm. Granger, in a communication to the Huglish 
Mechanic, proposes a modification of the apparatus, shown 
in Fig. 2, in‘cwhich a more uniform motion is obtained by 
using small toothed wheels, and three bevel wheels to re- 


a steam pipe, was then placed in the focus, and it boiled in| verse the direction. The grinder is shown in Fig. 8, and is 
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am making aseries of experiments for heating steam boilers | exactly 20 minutes. The ebullition was exceedingly violent. 


by concentrating the rays of the sun upon them. 


For this purpose I use a combination of flat mirrors, of | each 15x1014 inches, fixed in 10 rectangular frames. 


common sheet glass, silvered, fixed in rectangular frames so | per boiler containing 9 gallons of cold water was placed in 


as to concentrate the solar rays to a focus at a distance of 20 
feet. The focus is about 2 feet in diameter. The plan is on 


the same principle as that of Archimedes, by which he burned | 10:55 the focus was turned off, when 3%, 


the Roman fleet, which, under Marcellus, was blockading | were found to have been evaporated. 


= | 


Syracuse—the same plan as that suggested by Anthemius of | 


ADAMS’ SOLAR COOKING APPARATUS. 
In January last I made another experiment with 198 glasses, 
A cop: 
the focus at 9:25 A.M. It commenced to boil in exactly 30 
minutes. It was allowed to boil for exactly 1 hour, and at 
gallons of water 
My next experiment will be made with about 500 of these 


ralles in the problems by which he proved the exploit of | glasses, fixed in 20 rectangular frames, each 6 feet by about 
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made of a piece of flat copper or brass 
with a conical hole through it, large 
enough to allow about one fourth of the 
sphere to project on the small side. The 
thickness of the grinder may be about 

_ in. diameter of the spheres, and the hole 
should be reamed to an angle of about 
25°. It is important that the amount of 
bearing surface in the grinder should be 
narrow; about 1-16 inch for a 1 inch 
sphere is quite sufficient. 

The rough sphere and the grinder are 
placed between the revolving disks, the 
former being tightly gripped between 
them; oil and emery powder are supplied 
to the grinder, and holding the latter in 
the hand, the ball should be made to trav- 
erse uniformly all around the disks, as in 
Fig. 4. Care should be taken to prevent 
the ball from stopping between the disks, 
as this would grind facets upon it. As the 
operation proceeds, finer emery must be 
used, and the sphere tried from time to 
time in a ring gauge of the required size. 
For precise work the finishing is done 


with disks covered with buff leather, and crocus is used in- 
stead of emery. The grinders must frequently be trued up 
with the reamer, as they soon wear out of shape. 
Pe, 
Portrait of Prof, Henry. 
WE are indebted to F. Gutekunst, the well-known pho- 


tographer, 712 Arch Street, Philadelphia, Pa., for a fine 
photographic likeness of the late Professor Joseph Henry. 
It is one of the last, and we are not sure but it is the very 
last one for which this distinguished scientist sat. 
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ORGANOGRAPHY, OR “VEGETABLE ANATOMY. 
Muscles are the chief instruments of voluntary motion in 


men and animals, and popular comprehension has hardly 
recognized, as yet, the fact of plant organization being an 
exact analogue to that of human beings. This has been 
Penerally supposed to be merely a speculation or theory 
among the learned or imaginative, and plants considered as 
rooted or fixed to one place, while the question of move- 


| extended along the common footstalk; and after the sun sets, 
they hang vertically downward, closed together by the 
lower surface, like the leaves of a book. If there is an odd 
lobe at the extremity, it folds upon itself until it reaches the 
first pair of leaves in its neighborhood. The simple leaves of 
bastard and fever-few are good examples. In trefoil, lucerne, 
and lotus they unite by their extremities, and form a cavity 
of protection from the chill of the night season. Accord- 


ment has been overlooked simply because plants do not rove | ing to M. Duhamel, this muscular motion is, in sensitive 


about. It cannot be denied that the power to move may be 

exercised in different modes and directions, while the in- 

struments may be essentially identical. In the human body 

movement is perpetual, and by no means limited to the act 

of walking. Life itself is movement, and the contrary, in 

figurative speech, is always understood to be an equivalent 
- for death. 

The flux and reflux of currents in the growth and devel- 
opment of plant life are continual, and readily admitted by 
the most superficial observer; but the Instruments or organs 
by which spontaneous movements are made are not ordi- 
narily admitted as even existing. Muscular contraction is 
to be found in those fibers of the footstalks of leaves, which 
act in closing their upper surfaces together, or bending them 
downward; within the claws of petals, and divisions of the 
calyx, when exerted for the purpose of opening or closing 
the corollas or calyxes of the florescence. They act also as 
resistants to external irritation or internal sensations of dis- 
comfort in the plant individual, making efforts to prevent or 
remove sensations which annoy, or to encourage those which 
are necessary and agreeable. They act under the stimulus 
of light, turning the upper side of the leaf to the point most 
favorable for receiving that stimulus. The Abbé Tessier 
(‘‘ Hist. de VAcadémie Royal, ann. 
variety of plants, 
light, and demonstrated satisfactorily that the contraction or 


elongation of muscular action in plants, or, in other words, | 


their elasticity, was sensibly affected by the presence or ab- 
sence of light. 

Instances of muscular dilatation and contraction abound, 
and to the observant eye are very evident. To quote from 
an Italian writer: “If the top of the floret (chondrilla) be 
touched (which has five stamens surrounding one pistil), all 
the filaments which support the cylindrical anther will con- 
tract themselves, and, by raising or depressing the anther, 


the whole pollen will be collected on the stigma; and if | 
‘motion of the sensitive plants is laid open to our inspection, 


one filament be touched after it is separated from the floret, 
it will be found to contract like the muscular fibers of ani- 
mal bodies.” 

Plants are known to change the direction of their roots or 
trunks, as, for instance, where a plant has been inverted in- 
tentionally, or placed root uppermost, the root makes an 
effort to curve downward, and the stem upward, until it re- 
gains its natural and proper direction. Acted upon by the 
air, sun, and light, the muscles direct the upward course of 
the stems; and acted upon by the moist warm vapors in the 
ground, they also determine the direction of the roots. While 
in some species the muscles are robust and 
powerful, in others they are extremely deli- 
cate and minute, but none the less fitted to 
be instruments for fulfilling the will of the in- 
dividual plant, the same as the muscles of a 
man obey the mandates of his active brain. 

A plant named Upata or Sanar is found 
in Senegal, with roots which rise vertically a 
foot the surface of the earth. With 
the aid of their muscular fibers plants are en- 


above 


1783”) exposed a 
in a cavern, to different quantities of | 


VENUS'’S FLY TRAP. 

plants, evinced in the two forms of natural and artificial; 
warm vapors causing the one, and external agencies, such 
as touching or shaking, causing the other. The muscular 


and is an instance of extreme contractile force. At the 


| lightest touch of the hand they move, close their leaves, and 


bend their branches, until a sympathetic agitation extends 
throughout a whole savanna; a sight which charmed and as- 
tonished the Spaniards who penetrated the American Isth- 
mus in 1548, who gave them the expressive appellation of 
dormuderas. 

The sensitive plant of Senegal, called by the ne- 
grocs guerikar, or ‘“‘good day,” has been frequently de- 
scribed. When it is touched, or even bowed to,- it inclines 


abled to forsake a poor soil and reach a better 
one. They frequently succeed in reaching 
to newly formed ditches and canals, where 
they can obtain a more abundant supply of 
moisture. Roots and branches are known to 
surmount almost insuperable in 
order to gain their end, that is, to supply 
their necessities. A branch has been known 
to leave its normal direction parallel to the 
soil, and to overtop an obstruction, with the 
evident purpose of attaining a more favora- 
ble exposure to the sun, air, and light. Roots 
penetrate into hard soils, through stone walls, 
and even into rocks by bursting them. By 
means of muscular elasticity numerous flow- 
ers leave their perpendicular direction, and, 
with the purpose of exposing their faces to 
the sun, follow his diurnal course by looking 
towards the east in the morning, the south at 
noon, and the west at evening. 


obstacles 


Moisture and 
dryness are both necessary conditions for the 
action of muscular fiber. The existence of 
these fibers was incontrovertibly established 
by the observations of La Hiré, Hales, and 
Bonnet. 

Change of direction is conspicuous in the 
altered aspect of plants at night, and under 
excess of moisture, particularly evident in 
compound or pinnated leaves. The winged 
leaves of the leguminous tribe, acted upon by 
the heat of the sun, rise vertically and form a 
right angle with the common footstalk, the 
lobes or lesser leaves clinging together by their 
upper surface. Simple leaves, in Indian 
mallow (Urena), when exposed to the sun, be- 
come concave, 
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Winged leaves, in 
moist, and cloudy atmosphere, may be found 


a close, 


AGAVE, CACTUS, AND 


MELOCACTUS. 


its stem and turns its leaves as though in polite response to 
asalutation. The Dionea muscipula (Venus’s fly trap) is 
another familiar instance, to be found in marshy soils in 
North America. The leaves are massed in rosettes around 
the floral stem, and spread out upon the soil. These have at 
their extremities a sort of reddish appendage, hollowed into 
two large lobes, attached to the main leaf by the mid vein 
only. The edges of these foliated lobes are garnished with 
hairs, and their surface bristles with little points, constantly 
covered with a viscous liquor which attracts insects, partic- 
ularly flies, which are dissolved by matter secreted in the 
plant, or, as we might with propriety suggest, digested, and 
affording nutrition to the plant. As the fly struggles, the 
leaves contract, and the insect is either suffocated or bled 
to death upon the bristling points of the leaf. 

The true sensitive plants of South America are described 
by M. de Martlus in his ‘‘ Travels in Brazil,” as closing their 
leaves by an agitated muscular movement when even a 
horse galloped over distant ground, and equally startled by 
the approaching step of 4 man. The animation of an ex- 
tended group of these sensitives in that tropical climate 
must carry with it to the mind of the beholder a curious sen- 
sation of awakened conviction in regard to the intensity of 
animation, which is less prominent, though, as we believe, 
no less actual in the vegetable lives of colder climates. The 
burning suo and luxuriant growths of Brazil, for instance, 
reveal a movement and an expression, which, seen for the 
first time, convey a freshness of conception which equals 
an added power of vision, and is not readily forgotten, but 
ever after colors all conceptions in regard to vegetable be- 
ings, as organized harmoniously, with complete organs for 
the execution of equally complete functions. 

R.C. K. 
MEXICAN FLORA. 

Our engraving shows some of the prominent types of the 
flora of the hotter and drier portions of Mexico. At the left 
is an agave, a genus of the order Amaryllidacea, or Ameri- 
ican aloes, the common species of which is known in Mexico 


,as mescal, From its sup, obtained by ineisions in the stem, a fer- 


mented liquor, called pulgue, is made, which, when distilled, 
forms the vtno0 mescal, or common cactus brandy. It is a 
popular error that the plants or trees belonging to this genus 
require a century to arrive at maturity, when the flower is 
put forth, to remain dormant, so far as efflorescence is con- 
cerned, for another full century. In hot climates, otherwise 
favorable to development, maturity is reached sometimes in 
ten years; but in colder countries a much longer period is 
required, thus affording some justification for the popular 
belief. 

Several varieties of cactus are also shown in the engrav- 
ing. Inthe foreground are specimens of the C. opuntia, 
or prickly pear, and of the C. melocactus, the great melon 
thistle or ‘‘ Turk’s cap,” as it is sometimes called, one of 
the most remarkable members of the family. The large 
cactus in the background is the C. cochiniliifer, which 
forms the chief nourishment of the cochineal 
insect, 

ape oe 
New Inventions, 

Mr. N. Overfield, of Rockaway Beach, 
N.Y., has contrived a Portable Bathing House 
made of canvas stretched on a frame so con- 
structed as to be readily taken down and ad- 
justed in compact form for removal or stor- 
age. The arrangement for ventilation is effi- 
cient. 

Mr. H. D. Cress, of Cromwell, Ind., has in- 
‘vented a simple Draught Equalizer, consisting 
of a draught bar, to the ends of which the 
outer traces are hooked, the inner traces con- 
necting with a chain which passes over a pul- 
ley carried by a plate secured to the middle of 
the draught bar. The whole is securely 
braced. 

Mr. A. Dittrich, of St. Luke’s, England, 
has patented a spring-acted Umbrella Tip 
Cup, capable of being readily applied to the 
umbrella stick, and without requiring detach- 
ment of any portion of the frame. 

An improved Heating Stove, invented by 
Mr. F. J. Gould, of Sidney, Ohio, is of the 
double magazine, base-burning type, and is 
intended for burning soft coal. In the old 
styles of double magazine stoves the 
generated in the inner magazine had no other 
escape but the top of the stove, so as to vitiate 
the air; this is prevented by an arrangement 
of draught holes of the outer magazine. 
Other advantages are claimed. 

Mr. G. W. Gomber, of Hazleton, Pa., has 
patented an improved Bottle Stopper, which 
is operated on the same general plan as the 
De Quillfeldt stopper, but made compound, 
with a different hanging of the eccentric levy- 
er, and with new details intended to give in- 
creased durability. 

A convenient Clasp for Pocket Books, pa- 
tented by Mr. Louis Prahar, of New York 
city, is so constructed that it may be put to- 
gether after being plated, without danger 
of marring the plating, and which, it 
claimed, cannot be detached accidentally. 
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Mr. N. Fox, of Savannah, Ga., has patented an improved 
Bottle Stopper, especially for effervescent liquids, which per- 
mits the bottle to be closed before removal from the filling 
machine. The principal parts are a collar, secured to the 
bottle neck, a cap which screws down upon the collar, oper- 
ating a ball valve, and a suitable nozzle. 

Mr. G. W. Everett, of New York city, has patented a 
Skirt Holder for drygoods stores, etc., which may be con- 
veniently folded into a narrow space for being packed in a 
trunk or otherwise stored away. 

An improved Clothes Pin, patented by Messrs. H. L. Clark 
and A. B. Smith, of Chester, N. Y., is formed by the com- 
bination, with a straight-shanked hook having a thumb piece 
and stop, of a spiral spring and follower, the latter having 
two fingers which engage with the hook. 

An improved Child’s Carriage, invented by Mr. C. Gillis, 
of Brooklyn, N. Y., has a flexible body, like a hammock, 
and the frame is so arranged as to fold into a small compass 
for carrying upstairs, or may be readily taken to pieces for 
transportation. 

A new Harness Pad, recently patented, is claimed to rest 
easily upon the horse’s back and not press upon the spine. 
The tree is a flat bar of wrought iron having end loops for 
receiving the trace-supporting traps, and having ears on each 
edge for receiving the pad-fastening screws; and the pads 
are wooden blocks covered with several thicknesses of cloth 
or felt and leather. The inventor is Mr. L. W. Vanden- 
burg, of Honesdale, Pa. 

Mr. Henry Holcomb, of Painesville, Ohio, has invented 
an improved Hot Air Furnace, which is provided with auto- 
matic means for regulating the admission of cold air into the 
fire chamber, and which embodies a number of novel details. 

An amusing Mechanical Toy, recently patented, may be 
said toconvey amoral. It is called ‘‘ the careless engineer,” 
and illustrates by a harmless clockwork explosion the danger 
attending an engineer’s carelessness. It may also be set so 
as to run without accident, showing the safety which results 
from proper care. This is the idea of Mr. Stacy Potts, of 
Philadelphia, Pa. 

An improved Knife Scourer, patented by Mr. N. A. Wier- 
man, of Bendersville, Pa., is claimed to be made much more 
durable than is usual by making the scouring rubbers de- 
tachable, so as to present a fresh face from time to time, and 
by applying the pressure at the middle of the rubbers, at the 
point where the most wear occurs, so as to hold them to 
their work even when considerably worn. 

A new Fire Escape, patented by Messrs. John Swank and 
Arnold Jehnke, of Denver, Colo., is of the class in which the 
downward motion of the person is checked by means of a 
friction clutch attached to the drum carrying the rope by 
which the descent is made. It has, in addition to a spring 
acted clutch, « further safeguard in the shape of a brake op- 
erated by a nut, to be used in case the clutch proves insuffi- 
cient. 

An improved Rocking Chair of the class having a station- 
ary base and spring connected rocking seat, which has lately 
become so popular, has been invented by Mr. M. Schrenk- 
eisen, of New York city. The interposition of rubber blocks 
prevents jar as the chair reaches the end of its forward or 
backward movement, and there are other improvements. 

Mr. E. T. Rogers, of New York city, has invented a Filter 
intended for the feed water of steam engine boilers and sim- 
ilar uses. It has a vertical breakwater plate and one or 
more vertical screens at the inlet end, and similar vertical 
screens at the outlet end, with a central charcoal chamber, 
and under it a sediment receptacle. 

Mr. John Conrath, of Salamanca, N. Y., has patented an 
apparatus for Drying and Stretching Curtains, arranged to 
keep the curtain under tension by its own weight while dry- 
ing, and capable of being compactly folded when not in use. 

A Lock for Stovepipe Joints, designed to keep the lengths 
from coming apart and the line of pipe from sagging, has 
been patented by Mr. J. W. Woolsey, of Henderson, Minn. 
A metallic strip riveted to one length passes through a slit 
in a corresponding strip attached to the other length, and is 
bent upon itself, forming a secure tie. 

Messrs. N. N. Sprecher and I. B. Keller, of Reading, Pa., 
have patented an improvement in Shirt Scales, which is 
claimed to provide a convenient and reliable rule for gradu- 
ating slopes required between different diameters of neck 
measurement in all sizes and proportions. 

Mr. F. J. Grotevent, of Reading, Pa., has patented a con- 
venient Mailing Package for transporting small quantities 
of powdered substances as samples. It is a box having a 
hinged lid at each end, and contained by a paper wrapper 
and a cloth wrapper, both of which are wrapped perma- 
nently around the box, folded over upon the lids at the ends 
of the box, and held in place by cord, which may be easily 
unfastened. 

An improved Dumping Wagon, the invention of Mr. J. 
H. Nelson, of Wayne, Wis., has a box made in four sec- 
tions, eitherof which may be emptied independently. By 
this construction the load may be discharged in four sepa- 
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Manufacture of Chloride of Lime. 

A new process for the expeditious manufacture of dry 
chloride of lime has been invented by Mr. E. Maletra, of 
Paris, which consists in the employment of mechanical 
means for stirring, agitating, or mixing the powdered lime 
and the chloride of lime as fast as it is formed, in such a 
manner as to expose all the molecules of these substances in 
succession to the continuous action of the gaseous chlorine, 
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which is introduced under favorable conditions for combin- 
ing with the lime, and is rapidly absorbed by the latter. In 
order to insure regularity, it has been found necessary to 
couple at least two apparatus together, so as to admit of the 
chlorine being directed into either, as required. The pro- 
cess is very rapid, and is carried out with great facility, and 
without any waste of chlorine. The progress of the opera- 
tion may be constantly watched by persons near the appar- 
atus, which emits no injurious odors. The apparatus is 
cheap in construction, and occupies but small space. The 
manufacture may be regulated at will, as examples of abso- 
lute homogeneity (as may be ascertained by testing) may be 
taken at any time during the operation. As the chloride of 
lime manufactured in this manner is homogeneous in every 
part. it is not liable to become decomposed, as is the case 
with chlorides manufactured in layers, more or less deep, 
and in a state of rest, and a source of considerable loss is 
thereby avoided in the manufacture of this product, which 
is liable to deterioration from the influence of climate and 
other influences resulting from its composition. 
——— et 
Natural History Notes. 

Leaf Veins of Poison Hemlock.—Some interesting remarks 
on the leaf of the poison hemlock (Contum maculatum) 
formed the substance of a paper recently read before the 
Linnsan Society by Mr. J. Gorham. From his observations 
it was shown that in a piece of the leaf, one third of an inch 
long by one fifth wide, the veinlets were arranged exactly in 
the same way as the venation of the entire leaf. This was 
also found to occur in the other umbelliferous plants that 
were examined, so that it was possible to detect and recog- 
nize each from the merest fragment. This is something 
like describing an animal from a bone. These facts opena 
new field to the student of botany, besides promising to be 
of valuable service in medico-legal investigation. The rela- 
tion of the venation of leaves to the branches of a tree may 
yield more interesting facts on investigation. 

Habits of the Fur Bearing Seal.—At a recent meeting of 
the Linnwan Society there were exhibited mounted specimens 
of the fur bearing seal of the Pacific, male, female, and 
young. Mention was made of the “‘ rookeries ” of these ani- 
mals, containing over three million seals in a compact area. 
Like old Turks, a male dominates over a harem of a dozen 
or fifteen females, which he guards with jealous care, for 
two months or more never stirring from the spot, and mean- 
time fights terrific battles for its maintenance. A neutral 
zone exists to the rear of the breeding grounds, where the 
enforced bachelors and adolescent young of both sexes re- 
pair. These come and go continuously, passing to and fro 
through free lanes of passage. Others of these creatures 
delight in dashing among the breakers on the surf, or frolic 
and play in droves on the sand and grassy dunes adjoining 
the more rocky ground of the ‘‘rookery.” In preparing 
the skins of these seals for commerce, the under side is 
shaved in such a manner that the roots of the long, coarse 
hairs are cut loose and the hairs set free, so that nothing is 
retained but their fine fur. 

A Rare Bird at Central Park.—There is at present on ex- 
hibition at the Central Park menagerie, for a short time only, 
while in transit for Europe, a very rare specimen of a bird 
belonging to the family Megapodtide (so named because of 
their large feet). This is the first specimen ever brought 
alive to this country, and will be the first living example 
ever seen in Europe, should it arrive there safely. It is a 
native of one of the East Indies—Nina-Fou or Proby Isl- 
and, which is situated about half way between the Feejee 
and Samoan Islands. The bird is of a uniform blackish- 
brown color, cheeks and upper part of neck vermilion red, 
slightly feathered with small black plumes, bill bright yel- 
low, tarsi and toes pale yellow, claws black; length from bill 
to end of tail about 14 inches. There are about twenty spe- 
cies belonging to this family of megapods. They are found 
chiefly in the tropics, and inhabit dense forests and swamps, 
generally in the vicinity of the sea beach. These birds are 
remarkable for the extraordinary contrivances resorted to by 
them to obtain the artificial heat necessary to hatch their 
eggs. For this purpose some of them form mounds, and are 
hence called ‘‘ mound builders.” These mounds, which 
sometimes reach fourteen feet in height, with a circumfer- 
ence of 150 feet, are composed partly of vegetable matter, 
which the birds bring by small quantities at a time in their 
large feet. In the middle of these mounds, at various depths 
(from 18 inches to several feet) the females deposit their eggs, 
some in the form of a circle, while others of a different spe- 
cies place them irregularly. When the eggs are all depos- 
ited, the center is entirely covered in, and the mound raised 
several feet in the form of a cone. The heat produced by 
the fermentation of the vegetable matter is then retained 
within the mass, and brings the eggs to maturity. The 
birds are usually engaged in laying their eggs during a pe- 
riod of from two to three months. The Celebean megapod 
has a different method of hatching its eggs: it places them 
in a hole which it has dug out of a rotten stump; then, cov- 
ering them up with vegetable matter, leaves them. Again, 
other members of the family burrow obliquely into the sand 
along the seashore to a depth of three or four feet, deposit 
their eggs at the bottom, then cover up the mouth of the 
hole, and try to conceal their foot-marks leading thereto by 
scattering the sand about. The habits of the Central Park 
species (Megapodius pritchardt) differ from those of the 
others in some respects. It scoops out its nest in the side of 
a little lake in the center of the island, between one and two 
feet in depth, laying about forty eggs in the months of Sep- 


unknown. The most remarkable thing about these birds is 
that, after all the trouble and care taken for the preservation 
of their eggs, they should be so utterly indifferent to the 
fate of their young, leaving them to scratch their way out of 
whatever position the eggs were placed in, and to take care 
of themselves afterwards. 

The American Oyster.—It is a well known fact that the 
edible oyster (Ostrea edulis) attains its full growth and 
proper flavor only in the waters of the American coast; and 
that its representative in Great Britain, owing perhaps to 
some trouble in its ‘‘ environments,” has dwindled down to 
a minute coppery-flavored bivalve, which affords to the evo- 
lutionist a melancholy example of “reversion,” and to the 
American gastronome an object of aversion. It isno won- 
der, then, that when one of our American oysters is seen 
for the first time by an inhabitant of the British Isles, it 
should call forth expressions of great surprise. An Eng- 
lish gentleman who has been indulging in some of our ex- 
ported ‘‘ Blue Points,” writes to the ‘“‘ Notes and Queries” 
column of arecent number of Land and Water, asking for 
information in regard to these ‘delicious mollusks.” He 
Says: 

‘* As an old correspondent, I want to know, in common 
with many of your readers, who have asked me the ques- 
tion, what are Blue Point oysters? Now, perhaps my friend 
Mr. Buckland, who has done so much for and written so well 
on these delicious mollusks, will enlighten us. Tempted by 
the advertisement in Land and Water, I sent to the offices of 
the New Direct Supply and Trading Association, Cannon 
street, for a bag of fifty for only 4s., including a knife. I 
found them excellent, notwithstanding the extraordinary 
shape of some of the shells, which I send with this. One 
of them you will see is like the Irishman’s gun, which, be- 
ing bent, he said was made to shoot around the corners; but 
the contents of this were very fine, large, and plump, as in- 
deed all were, more or less; the contents of the smallest 
shells were frequently larger than those contained in the 
more pretentious. I wish to direct your attention to the 
large black spot in the middle of the flat shells of all of them; 
they are now slightly fading, but when first opened were 
quite black. I should like to know if this color has any- 
thing to do with the flavor, for I found the blue points so 
good that I have had three, and am now going to order another 
basket. They are reported to come from America. When 
Mr. Buckland returns from his official tour in Cornwall, 
perhaps he will tell us something about them, or Major Tes 
Home, the obliging manager of the Stores, will enlighten 
us, saying how long the season lasts for eating them.” 

An Imprisoned Owl.—The Lancaster (Pa.) Examiner says: 
‘‘The owner of a large farm, not far from Lancaster, had an 
opportunity a few days ago of witnessing how an interloper 
is punished by the martin species of birds. A pair of mar- 
tins had taken possession of a small box, and were building 
their nest. One day, while they were absent, a screech owl 
took possession of the box, and when the martins came home 
at night would not allow them to enter. The smaller birds 
were nonplussed for a while, and ina short time flew away, 
seemingly giving up the fight. But if the owl was of this 
opinion he was sadly mistaken, for in a short time the little 
ones returned, bringing with them a whole army of their 
companions, who immediately set to work, and, procuring 
mud, plastered the entrance to the boxshut. They then all 
flew away. In a few days the box was examined and the owl 
was found dead.” 

Solid-hoofed Pigs.—Dr. Coues states that a breed of solid- 
hoofed pigs has apparently been established in Texas. The 
terminal phalanges of the toes are united to form a single 
broad phalanx; above this, however, the other two pha- 
langes remain perfectly distinct. The hoof is perfectly solid, 
and on its sole there is a broad angular elevation of horny 
substance, which is curiously like the frog of the horse’s 
hoof. The breed is so firmly established that no tendency 
to revert to the original and normal form is observable. It 
is further stated that, in the cross of a solid-hoofed boar with 
a sow of the ordinary type, a majority of the litter have the 
peculiarity of the male parent. 

$$$ - 4-9-9 —_________- 
African Explorations, 

The United States Consul at St. Paul de Loando reports to 
the Department of State that the German exploring expedi- 
tion sent out under the leadership of Herr Otto Schmitt by 
the Geographical Society of Berlin, and which recently left 
Loando for the purpose of making accurate surveys east of 
Quango and south of the Congo, had safely reached Melange, 
about 200 miles south of Loando, where heavy rains had de- 
layed them. When these rains are over, the expedition will 
again resume its march. Much valuable work had already 
been accomplished, and a number of maps of actual surveys 
had been made, of which copies will be sent to our govern- 
ment. 

In this connection it may be stated that the United States 
Commercial Agent at Gaboon informs the Department of 
State that more missionaries are following in the path of 
Stanley’s discoveries, two having recently spent a few days 
at Gaboon en route for the Congo, who had been sent out by 
philanthropic merchants at London and Liverpool, to ascend 
the south bank of the river to a‘point above the first rapids, 
where they are to establish an industrial Christian mission. 
This and similar enterprises, the agent thinks, will pave the 
way for the extension of commerce and steam navigatiga 
upon the vast interior rivers of Ethiopia and the developusunt 
of her valuable resources. | 
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Business and Bersoual. 


The Charge for Insertion under this head is One Dollar 
a line for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as carly as Thursday morning to appear in next tasue, 


Patent Lawyers, Experts, and Capitalists wanted to 
collect $1,000,000 for infringements, at 50 per cent. Most 
valuable patent ever issued, Address 2,049 Euclid Ave., 
Cleveland, Ohio. 

Beat Wood Cutting Machinery, of the latest improved 
kinds, eminently superior, manufactured by Bentel, 
Margedant & Co., Hamilton, Ohio, at lowest prices. 

A Microecope with 100 mounted objects for one dol- 
lar; circulars free. Address D.L.Smith,Waterbury, Ct. 


Vises, horizontal and vertical, illustrated on page 342. 
Sample sent prepaid in the U.S. on receipt of $2. Patent 
for sale. W.X.Stevens, East Brookfield, Mass. 


Cash Registering Machine required in every store. 
Patent rights for sale. Circulars, Box 619, Petrolia, Pa. 


Wanted.— Persons prepared to Manufacture small ar- 
ticles of Brass (a coin tester). Please communicate with 
H. Maranville, Akron, Ohio. 

Wanted.—A New or Second-hand Jeweler’s Hand 
Power Drop, in good order. Address, with price, D. M. 
Williams & Co., Fort Worth, Texas. 


Patent Right tor sale of Sulky and Gang Plow; one 
that never was beaten on test. Apply to E. C. Baton, 
Patentee, Pinckneyville, Il. 


Rubber Belting, Packing, Hose, and Manufacturers 
Supplies. Greene, Tweed & Co., 18 Park Place, N. Y. 
Water Wheels, increased power. O.J.Bollinger, York,Pa. 
Vertical Scientific Grain Mills, A.W.Straub & Co.,Phila. 

Diamond Planers. J. Dickinson, 64 Naseau S8t., N. Y. 

Vertical & Yacht Engines. N.W.Twise, New Haven,Ct. 

Cornice Brakes. J.M. Robinson & Co., Cincinnati,O. 

Sperm Of], Pure. Wm. F. Nye, New Bedford, Mass. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 
Painters’ Metal Graining Plates. J.J.Callow,Clevel'd,O. 


Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 


For Town and Village use, comb'’d Hand Fire Engine 
& Hose Varriage, $350. Forsaith & Co., Manchester, N. H. 


Zero Refrigerator, with cooler. Centennial award. 
Send for catalogue. A. M. Lesley, 972 Sixth Ave., N. Y. 


F. Lankenheimer's Brass Goods for Engine Builders, 
Automatic Oil Feeders, Glass Oil Cups, Cody Shaft ‘Oil- 
ers, etc. Address Cincinnati Brass Works. 


The Scrantirpio American Export Edition is pub- 
lished monthly, about the 15th of each month. Every 
number comprises most of the plates of the four preced- 
ing weekly numbers of the SCIENTIFIC AMERICAN, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodica: of nearly 
one hundred quarto pages, each number illustrated with 
about one hundred engravings. It is a complete record 
of American progress in the arts. 


1,000 2d hand machines forsale Send stamp for de- 
acriptive price list. Forsaith & Co., Manchester, N. H. 


Nickel Plating.—A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newark,N.J. 


Cheap but Good. The ‘ Roberts Engine,” see cut 
in this paper, June Ist, 1878. Alse horizontal and 


| 


| 


Hand Fire Engines, Lift and Foree Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y., U.8.A. 

The Turbine Wheel made by Risdon & Co., Mt. Holly, 
N. J., gave the best results at Centennial test. 


Scroll Saws.—Three 2d hand, Cordesman, Egan & Co. 
make. Send for cuts. Steptoe & Co., 214 W. 7d 8t., Cin. O. 


Manofacturers of Improved Goods who desire to build | 
up a lucrative foreign trade, will do well to insert a well | 
displayed advertisement in the SCIENTIFIC AMERICAN | 
Export Edition. This paper has a very large foreign ' 
circulation. 


Bound Volumes of the Scientific American.—I have 
on hand bound volumes of the Scientific Amcriocan, which 
1 will sell (singly or together) at $1 each, to be sent by 
express. See advertisement on page 380. John Edwards, 
P. O. Box 76, N. Y¥. 


NEW BOOKS AND PUBLICATIONS. 


to be placed in a bath of melted zinc, covered with sal 
ammoniac. If desired, it may then be placed in a bath 
of melted tin, or may be ased at once, after receiving 
the zinc coating. 

(6) R. J. B. writes: Occasionally I am in 
the habit of laying my pen, without cleaning, on the 
writing desk (which is of mahogany) and by so doing 
have spotted the desk in many places. What will re- 
move the stains? A. The ink may be removed by 
the application of strong aqueous solution of oxalic 
acid or a solution of calcium hypochlorite in acetic 
acid. Apply wet blotting paper to remove excess of s80- 
lution, and then a dry blotter. After the wood is dry 
apply a little boiled oil. The spotting cannot be alto- 
gether obliterated. 


(7) G. 8. C. writes: By using oxalic acid 
with Prussian blue for laundry purposes, it gives the 
water a greenish tinge. What can I use that will give 
the water a purplish tinge ora purplish bine? A. Use 


PRINCIPLES OF MACHINE CONSTRUCTION. | potassium ferrocyanide instead of oxalic acid, in pro- 


By Edward Tomkins. With volume of ; 
Plates. G. P. Putnam’s Sons, Publish- 
ers, 182 Fifth avenue, New York. 

This work belongs to Putnam's Advanced Science | 
series. It is an exceedingly clear, well arranged and . 
well edited treatise, simple enough for the student of 
mechanical engineering at the outset, and at the same 
time it will prove a useful manual of reference to the 
practicing engineer. We cancommend the book as one 
which embodies a great deal of information which too 
often by the free use of the higher mathematics is 
made unnecessarily obscure. No extensive knowledge 
on the part of the reader is here presupposed. The 
author begins with simple drawing apparatus, and de- 
votes his initial chapter to the rudiments of draught- 
ing. He then advances through various geometrical 
constructions, development of surfaces, etc., and final- 
ly in the chapter on ‘‘ Motion ” enters upon the applica- 
tion of the principles laiddown. Elementary combina- 
tions of mechanism, a discussion of materials, modes 
of construction, a good clear exposition of the difficult 
subject of gearing, and lastly the practical building of 
machine tools, make up the rest of a volume which 
impreases us as excellent from beginning to end. 


PINE PLANTATIONS ON THE SAND WASTES 
oF France. By John Croumbie Brown, 
LL.D. Edinburgh: Oliver & Boyd, 
Publishers. 

Dr. Brown has published a number of valuable work 
on sylviculture, which contain strong arguments against 
the destruction of forests and in favor of reclaiming 
waste lands by tree planting. The present work re- 
jates mainly to the attempts at arresting and utilizing 
the sand drifts on the waste regions in France by the 
plantation of the pine and othertrees or grass. the 
suitability of which is indicated by the nature of the 
soil and atmospheric conditions. 


A ManvaL oF INDUSTRIAL CHEMISTRY. 


eget B. H. Paul, Ph.D. New York: 
John Wiley & Sons, 15 Astor Place. 
Price $10. 


This work is based upon a translation of Stohmann 
and Engler’s German edition of Payen’s ‘‘ Précis de 
Chimie Industrielie,’’ It is copiously illustrated, and the 
editor has added some chapters on the chemistry of the 
metals. As a manual for general reference it will prob- 
ably serve instead of larger and more costly works, as 
it contains much useful information in condensed form. 


vertical engincs and boilers. E. E. Roberts, 107 Lib-| PROTECTION AND REVENUE IN 1877. Pub- 


erty 8t.,N. Y. 
Foot Lathes, Fret Saws, 6c.,90 pp. E.Brown, Lowell,Ms. 


For Shafting, Pulleys, Hangers, etc., send for price 
Hst and discount to Hilles & Jones, Wilmington, Del. 


Improved Steel Castings; stiff and durable; as soft 
and easily worked as wrought iron; tensile strength not 
less than 65,000 Ibs. to sq. in. Circulars free. Pittsburgh 
Steel Casting Company, Pittsburgh, Pa. 


Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a single motion of a lever. 


Valuable Invention to users of Steam Boilers. See 
advt., page 318, last issue. Address U 8S. Automatic 
Stoker Co., No. 2 Chestnut St., Philadelphia, Pa. 


Presses, Dies, and Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y., and Paris Exposition, 1878. 


For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St. Wm. Sellers & Co. 


The great Wheelock Engine, which furnishes the 
power to the machinery of the American Exhibit at the 
Paris Exposition this year, is lubricated by Patent Lubri- 
cene and Cups. Our exhibit will equal that which we 
made in Philadelphia in 1876. R.J. Chard, 134 M. Lane, 
N. Y. city. 

Friction Clutches for heavy work, Can be run at high 
speeds,and start gradual. Safety Elevators and Holsting 
Machinery a specialty. D. Frisbie & Co., New Haven, Ct. 

Wrenches.—The Lipsey ‘‘ Reliable *’ is strongest and 


best. Six inch sample by mail 60 cents. Roper Caloric 
Engine Manufacturing Co., 91 Washington St., N. Y. 


The Cameron Steam Pump mounted in Phosphor 
Bronse is an indestructible machine. See ad. back page. 


For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh. Pa., for 
Hthograph, etc. 


Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel— other kinds imitations and inferior. 
Caution.—Our name is stamped in full on al! our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 
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lished by G. P. Putnam’s Sons, 182 Fifth 
avenue, New York. 


This is a lecture delivered before the New York Free 
Trade Club by Professor Sumner of Yale College. It 
adds many cogent arguments to one side of a contro- 
versy in which itis not the province of this journal to 


(1) G@. W. 8. asks: Can any saving be 
made in battery material of Callaud cells by breaking 
circuit when not needed for use? A. If the circuit re- 
mains open any length of time the blue (copper) solu- 
tion reaches the zinc; soluble zinc sulphate is then 
formed and the copper deposited on the zinc. The 
Smee or Leclanché cell is better suited for open circuit 
lines. 


(2) C. B. P. asks: 1. What is the title of 
M. Peclet’s work, so often quoted in Rankine’s treatise 


a ee - 


portion of about 8 to 20 of the Berlin blue. 
ScrentiIFic AMERICAN SUPPLEMENT, No. 61. 


(8) E. B. asks whether spur or bevel wheel 
gearing is preferable, in cases where either kind can 
be applied. A. Spur gearing is best. 


(9) W. & K. write: We have difficulty with 
a belt in our office. On which will a leather belt slip 
least, smooth fron, rough iron, or a turned wood sur- 
face? A. Smoothiron. Asa general rule the best way 
to prevent the slipping of belts on smooth faced pul- 
leys, is to increase the area of the friction surface by 
using pulleys of larger diameter or width of face, and 
belts of a corresponding size. 


(10) J. F. N. asks: Will atin tube answer 
as acore upon which to wind an induction coil for elec- 
trical purposes; would the tin cause any diminution of 
the current? <A. Itis not advisable to use the tin tube 
for the core; it is better to wind the primary coll direct- 
ly on @ core or bundle of parallel iron wires, covered 
with one or two layers of clean paper soaked in paraf- 
aa 


(11) G. M. W. asks: What volume of steam, 
at atmospheric pressure, is procurable from the evapo- 
ration of a unit volume of water, and what would be 
the ratio of decrease in the volume of steam under 
added pressure? A. According to Professor Rankine, 
whose calculations agree quite well with the experimen- 
ta) investigations of Fairbairn and Tate, the relative 
volume of steam, compared with that of water, is as 


See p. 968, 


follows: 
Pressure in Belative Volume. 
Atmospheres. 
1 eeeoeoseoevnevoevee8eeeveee8@ eeeaeseeeceevese eee 1646 
2 sevnvoteteecavese een @eeeeee@ ee ee @eeeneoecoee 830 
Bee ee eter ited oe be wie skies ee rivcecet eeesn 


Bo kg ac kee RMA aSD CaO SWE eR ees 


(12) C. W. M. asks: 1. How can rusty steel 
tools be made bright? <A. Clean them with oiled emery 
paper. 2. How can a soldering iron be tinned when the 
tin is off, so that the solder will adhere to the fron? A. 
Heat the soldering iron, and file the end down to the clear 
copper, then rub itin resin and solder mixed by the 
heat of theiron, You may have to file the iron twice. 


(18) F. L. M. asks: 1. In what kind of 
water will most likely be found animalcules for low 
power microscopes from 20 to 100 diameters? A. Any 
stagnant water. %. How can I obtain some ‘paste 
eels?” <A. Allow flour paste to stand two weeks or 
more in a moderately warm place, in contact with the 
air. 8. What power is required to distinguish human 
from other blood? A. Not less than 500 diameters; one 
fifth inch objective with Beyepiece. It is questioned 
by some microscopists whether the distinction is always 
possible. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

H. A. J.—It ishornblende.—W. M. B.—The fire clay 
is notof excellent quality. It is of little value asa 
pigment. Properly tempered it might serve as mate- 
rial for drain pipes, tiles, common pottery, soft bricks, 
etc.—J. N., Jr.—The glittering particles in the powder 
are of mica. Not valuable.—A. B. T.—The sandstone 
and red jasper contain nothing of value.—J.8., M.D. 
We do not consider the pebble of value; itis milky 
quartz.—C. & R.—The sample of quartz does not ap- 
pear to be auriferous. The other specimen contains 
silica, clay (aluminum silicate), lime, magnesia, and a 
little sodiam and iron.—E. A. S.—The samples of na- 
tive magnesium sulphate received. We should be 
pleased to have further particulars respecting the de- 
posit.—E. McD.—The samples consist principally of 


on the ateam engine? A. “ Traité deChaleur,” par M. | lime carbonate with a little sulphate and a trace of po- 


Peclet, Paris, 2. Who are the standard authorities on 
locomotiveengineering? A. Colburn, Clark, Holley, and 
Forney are authors of standard treatises on the loco- 
motive. 8. Does an engineer, who makes a apecialty 
of locomotives, require to be well versed in the higher 
branches of mathematics, such as calculus, trigonome- 
try, or conic sections? A. Some of the most success- 
ful builders have been ignorant of the higher analysis, 
but such knowledge is frequently of great assistance. 


(8) O. J. B. asks: Which will transmit 


more power, @ polished cast iron pulley or a rough one? 
A. A polished pulley. 


(4) W. M. J. writes: I wish to build a 16 x 
25 foot drying room for green lumber 25 feet from my 
engine, using the exhaust ateam from the engine, which 
is 25 horse power. It takes all the power to do the 
work required of it witha free exhaust through a 214 


Hydraulic Presses and Jacks, new and second hand. jinchpipe. Iam fearful of the back pressure. Will it 
Lathes and Machinery for Polishing and Buffing metals. ' qo to enlarge the pipe 34 inch, and if 80, how many 


E. Lyon & Co., 470 Grand St., N. Y. 


Climax Washing Machine. Reliable Agents wanted. 
Descriptive circulars furnished. N.C. Baughman & Co., 
York, Pa. 

We make steel castings from 34 to 10,000 Ibs. weight. 
3 times as strong as cast tron. 12.000 Crank Shafts of this 
steel now running and proved superior to wrought iron. 
Circulars and price list free. Address Chester Steel 
Castings Co., Evelina St., Philadelphia, Pa. 


Blake's Belt Studs, the best fastening for Rubber and 


coils of pipe will be necessary? A. You can regulate 
the back pressure to a considerable degree by using 
large heating pipes. With 3 inch pipe and 8or9 coils, 
which would probably be sufficient for your purpose, 
the back pressure ought not to be increased more than 
from 11¢ to 2Ibs. per square inch. 


(5) G. & H. ask how to galvanize sheet 
iron. A. The iron should be cleaned by immersion in 
an acid bath (sulphuric acid and water, equal parts), and 


Leather Belts. Greene, Tweed & Co., 18 Park Place, N.Y then scrubbed with sand or emery. When clean, it is 


tassa, strontium, and phosphoric acid.—D. E.—It is a 
fair quality of fire clay.—J. D.—Nos. 1, 2, and 8 are ar- 
gillaceous limestones. Nos. 4 and 5 contain calcium 
carbonate with a little baryta and strontia. No. 6 is 
calcareous clay. No.7 is clay slate. No. 8is a variety 
of hematite. No.9 is a concretionary formation of cal 
careous clay. We cannot judge from the specimens of 
the proximity of coal. No.1 might be used as a build- 
ing stone, but is rather soft.—W. J. C.—It is zinc blende 
—of some value asa source of zinc.—W. J. T.—The 
curious hair-like substance formed on the coke is simi- 
lar to the mincral wool now largely made from molten 
blast furnace slag by the contact with a jet of hotair or 
steam. In composition it is an iron-lime-alumina sili- 
cate, containing a little graphitic carbon. Its formation 
would require an unusually high temperature in the 
retort. : 


COMMUNICATIONS RECEIVED. 

The Editor of the Screntiric AMERICAN acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects: 

Singular Locomotive Accident. By W. Jd. T. 

The Jury at the Paris Exhibition. 

Storm and Flood Signals. By A. W. 

Setting Boilers. By F. B. C. 

Money. By J. A. 

Iron Mining and Manufactares. By M.I. H. 

The Phonautograph. 

Ink Wipers. By C. F. 8. 

Price of Machinery. By J. O. H. 
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OFFICLAL. 


INDEX OF INVENTIONS 
FOR WHICH 
Letters Patent of the United States were 
Granted in the Week Ending 
April 23, 1878, 
AND EACH BEABING THAT DATE. 
(Those marked (r) are reissued patents. ] 


A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co.. 37 Park Row, New York city. 


Amalgamator, 8. F. Charles.......c..cccocsesceccoes 22,208 
Amalgamator, Firmin & Forster ........s.cccscees. 202,804 
Animals, shelter for, W. Heaton............00 eseee 202,048 
Auger, earth, O. H. Polley.......  cccccrcscccsecceee 202,864 
Axle, car, H. Watkeys........ccccccccesscectsees 7% mR.622 
Baby walker, J. H. Headler..........sesccccoves ose 202,724 
Balance, spring, C. Forschner....... Ugacsaewenaseexs 202,807 
Bale tie, Gray & JOHNSON ........ccceccccvccereresce 202,719 
Balloon, W. F. Pearson. ......sccscccccsecccces Sesaus 202,750 
Barrel lining, M. Laflim.........csscccseccscccescnces 202,834 
Basin waste pipe, L. A. Singer .... ......5 esseerese 202,762 
Bathing house, portable, N. Overfield ............. 202,748 
Bed, camp, O. A. White ............06- Gavevedeweres 202,685 
Bedstead, table, A. A. Hoffiman..............0.000- 202,828 
Bell, horse car, J. M. Gaughen...........ecee0 coos 202,645 
Bobbin, shuttle, R. W. Porter.......... j:-bkaeeees 202,664 
Boiler, steam, B. T. Babbitt ................0000 ve. 202,689 
Boilers, fire box for steam, G@. H. Hoagland...... 202,819 
Book binding, J. S. Lever (P).......ccsccecccsccseces 8,195 
Book rack, J. M. Clark ......00.ccsccessccccccccseces 202,790 
Boot and shoe, T. Poore.......--see.6- ik oe awier eS 202,865 
Boot and shoe heels, 8. T. Gates........ Sieewexeans 202,808 
Bottle stopper, N. Fox...........-.sescccses havweses 202,714 
Bottle washing machine, C. Michel ................ 202,740 
Brake shoe for railway cars, R. N. Alien .. ...... 22,772 
Brick machine, Phillips & Williams... ............ 202,861 
Buckle, J. B. Gathright .............25 cccsccscceees 202,644 
Bullion, covering strands for, R. C. Alton........ 202,774 
Burglar alarm, G. W. Eddy ....... ..:. peeaaecueeees 202,798 
Burglar alarm, C. H. Carter... ......000 cesses beeeiies 202,680 
Burial case, L. K. Dutton ...........005 ccccccesece 202,797 
Button, C. B. Cnaffee ......ccccseccccccccesccsccccccs 202,789 
Button, West & Spittle ..........cccccccscscccecncces 202.684 
Button, E. 8. & 1. B. Wheeler.......  ........0-.- 202,907 
Cans for holding oil, Collins & Boughton .......... 202,791 
Car, stook, J. Miller. .......0... scccccccsscscncnecves 202,054 
Card, advertising. @. C. Bell. .........cccccceseseces 202,692 
Carriage, child’s, C. Gillis ..............5 cccccccnece 202,715 
Carriage tops, etc., fastener for, J. Watters...... 203,688 
Cartridge box, J. W. Frasier..........c0..csc005 one 202.642 
Cartridges, capping. H. A. Kingsland ............. 202,881 
Chair, nursery, FB. Caudier.........ccccescscccnccnens 202,788 
Check book, G. B. Waring, Jr. (1) ....... ccscesseee 8,199 
Cigar machine, R. A. Bright, Jr........cscesccceses 202,628 
Clock, H. J. & W. D. Davies..... Sena Aduas sessions 202,795 
Clock, V. Himmer (r).......ssceseees errr eeeee 8, 194 
Clothes line tightener, 8. Conner............+.: ves 202,084 
Clothes pounder, M_ P. Colvin.............cesceseee 202,792 
Cock, gauge, C. J. Elliott..........cccceeccees ceecess 202,089 
Cock, water, M. Hogan............ Via eaena nates . 202,668 
Cocoa nut fiber, treatment of, E. Pallu .. ........ 202,662 
Coin, detecting counterfeit, Baker & Simonton... 22,601 
Coin package, C. F. Trout................60.: wate’ 202,898 
Colors, ultramarine, R. Hoffman ..............ecee 202,822 
Cotton gin saw cleaner, R. 8. Munger............. 202,744 
Cultivator, J. Smmith..........00 cccce cccccsccceccees 202.768 
Cupboard, elevating, J. T. Westwood.............. 202,906 
Curry comb, Lawrence & Holmes .............se06 22.837 
Curtain cord tightener, J. F. Mienhardt... ....... 202,852 
Curtain roller rack, J. F. Almy....... ...cccccccceccs 202,773 
Cutlery, table, C. Reese ..........0.-cesseesesceseees 202,767 
Ditching machine, T. F. McGough. ............0.. 202,661 
Dog power, F. K. Traxler......... Sei elen de we veaewes 202,679 
Door chain, T’. F. Stevenson .......cecccscccecseces 202,885 
Draught equalizer, H. D. Cress.... 2... wccccccscees 202,706 
Effervescent liquids, drawing, T. Warker (r)...... 8,200 
Election stickers, blank for, J. Arnold ............ 2,775 
Engine, W.H. Hoffman. .......ccscecces cosccccececs 202,821 
Engine, C. M. & B. B. Miller. ...... .....scsscscees 202,853 
Engine, W. H.EIMOt..........ccccccccccccesccecssvecs 202,638 
Engine, F.. Starkenberg .........0:cecccscscseseseece 202,882 
Engine, O. Stenberg......... SeeveeieseeeineesSeeeres) 202,884 
Engine, B. H. Taylor......ccccccccccecs sccccccsvecs 202,888 
Engine, D. Turmer......... cc cccce ence cceccccevenes 202,804 
Engine condenser, W.J. Allen (r)......... .....00- 8,188 
Engine condenser, J. Absterdam (r) ...... .....+.. 8,198 
Envelope, O. P. Hatfleld.................... sees os 202,816 


Fabrics, machine for catting, A. Warth....202,900, 202,901 


Faucet, bung, 8. T. MOore..........2 cece cocneceeee 202,855 
Felting process, Flagg & Jackson........ ...0. «+. 202,806 
Fence, W. M. Lamdreth.........ccccsccecccssceceees 202,836 
Fence, C. H. Phel pe ... ..ccccsccccscccecncsscees eos 202,752 
Fence, N. Westoott.....cccsccccscccee secvcccccccens 202,906 
Fence, W. BR. WIC ....ccccccccccccrcccnccscnece cee 22,686 
Fence, H. & J. Harrington. .....cccccssscccccncscece 202,722 
Fence post, E. D. Roseman ..............sececveeee 22,870 
Fiber, machine for making, L. P. Summers....... 202,766 
Fiber, treatment of waste, J. Wilkins.......... ... 202,910 
Filo, Dill, T. L@@8 202.0205 cccccccsccccccncccccccsceses 202, 782 
Filtering apparatus, A. Van Haagen (Pr) ........... 8,192 
Fire alarm, signal box, R.N. Tooker. ............. 202,891 
Fire arm, W. H. BiisS.......ccccccescccccccccssoneecs 202,627 
Fire arm, L. Ybarra ...........- Ce veyWanewsecwseed cia 202,915 
Fire escape, F. Dettmer................cccces cocesees 202,708 
Fire escape, Swank & Jehmke.............00. cecsees 202,767 
Fire front, J. A. Ewimg..... ..cccccccccccccccccreces 202,799 
Fishing apparatus, O. Hesse ..............sceesces -- 02818 
Fluting device, J. & E. Shane & Hooker........... 202,609 
Fluting iron, N. B. Streeter ............ wie halen . 202,676 
Fruit drier, H. Brown ........ Semawisete eieeeuen Bue atcar 202,699 
Fuel box, W. McCarroll .........sseeccceceee Gateabiales 202,843 
Funnel, D. B. Lester........ psa beansncra evens sed inge 202,734 
Furnace, boiler, J. Jenks .... ...-.ss.ceesees caeedens 202,687 
Furnace, metallurgic, T. D. Morgan........-++++-- 202,748 
Furnace, reverberating, W. Mann..........65+++++- 92,845 
Furnace, smoke consuming, A. Gross.......--.--- 202,646 
Furnace fire lining and back, O. Earnshaw.......-. 202,687 
Furnaces, gas check for blast, D. N. Jones........ 202,730 
Garlic separator, Shamberger & Carroll......-.---- 2,76] 
Gas lighting burner, A. L. Bogart.........+-++-+++- 202 694 
Gate, B. B. Huntington .........cesccceceeeceereres 202,728 
Glass, annealing, H. Gertk@.........ccccseescceceees 202,809 
Glassware, machine for finishing, D. Challinor.... 202,631 
Glassware, ornamenting, A. Harcum...........-+. 202,641 
Governor, BH. TOWNS .......cececccsccccccccenccrs see 202,892 
Grain band, G. A. Brackett ..........cccces: cvcseces 202,697 
Grain bin. J.A. Wolfley ..........06. sieaeceeeeennes 202.91) 
Grain binder, N. B. Fassett...........c002 coonscces 2,808 
Grain binder, Olmsted, Travis & Chute.... ........ 02,747 
Grain separator, J. M., F. W. &C. V. Herman.... 22,721 
Grain separator, M. H. Pitts ..........cseesssceeeees 22,863 
Grinding machine, A. B. Elmer ......... ane wed 202,640 
Grinding machine, J. Hiunkeler...... Sch cveereenes 202,056 


Stientific American. 


Grinding machine, A. Warth........... Perey re 202,899 Timber, preservitie: W. Thilmany...... panes: Was se 2,678 
Hammock, E. F. Hanks....... (ieee iosteeus ses. 202,814 | Tobacco, treuting, J. Trent ..........--seccesecceees 202,680 
Harness pad,.J..T. Smith.... sescseccscess esse 202,879 | Tobacco stem crusher, N. H. Borgfeldt... ....... 202,606 
Harrow, J. H. Barr ......ccccscccseccces Mexweeeaseaee 203,780 | Toy, 8. Pottag.... 2... wccceee oe WiwavaGoecesereordeeey= 202,754 
Harrow, 3. M. Skinner........ .. Soceeveee ou eos M267 | Toy pistol, C. Mohr ...........esec00e wriverdeteamaces 202,742 
Harrow, G. Watt, Sr ......... ccc ccc scene cones cececce 202,908 | Toy vehicle, F. R. Hoard....... sidueerkwawewsewseees 202,651 
Harrow, etc., machine, G@. W. & H. F. Roberson. 202,873 | Trace coupling, J. Fourney ........ uncienGekeies oese 202,906 
Harvester, N. B. Fassett ............00- vadews wtedines 202,802 | Transplanter and hoe, M. Wilson .......0...sseesss 202,909 
Hat pouncing machine, W. Keenan... .........- .. 902,829 | Tread mill, R. A. Brown.......... eed cbanevev es . 202,788 
Hat pressing machine, A. Algeo....... ... Peres .. 202,623 | Truck, car, Marsters & Fisher.... ....cccesssceee +0 MG, T3T 
Head light, Dressell, E. H. & J.G. Voth........ ... 02,711 | Truck, car, C. Speidel....... ... igseae gies ee eee ..... 202,881 
Heating apparatus, J. P. Avery......... Ree ere 202,776 | Truss, L. T. J. Labin.... ............00. coos 202,842, 202,843 
Hog cholera compound, A. J. Guinn......... »+eeee 202,911 | Umbrella tip cup, A. Dittrich ...... sessdssueceesss .- M710 
Horse cleaner, M. P. Washburn.............. coceee MU2,769 | Valve, F. Brown ..........0..ccccccccncccccccecseeece 202,785 
Horse collar, M. Turlev......ccsccscccccssccsessssee 2e,00 | Valve for barrels, etc., J. Byrne .............0s-000% 202,629 
Horse power, M. H. Pitta ..... ....cecsceee cocccece cUe,002 | Vehicle, side spring, Milligan & Wood............. 202,741 
Horseshoe, J. A. Risdon cipernadewaldesccene ereee 202,008 | Vehicle, side spring, W. L. Weston ...... secede tte 202,904 
Horseshoe nal] machine, J. T. Hough .. seoeee 902,824 | Velocipede, H. F. Parson ...........ccccceees veces 202,065 
Hub attaching devioe, J. C. Hendry....... coccccce 202,126 | Ventilator for houses, J. E. Richard. ree suclestewie 202,869 
Hydrant. P. Connolly...............0+-sseeees coccess 202,793 | Ventilator, louver, J. F. Starr, Jr........ oho aeceas 202,765 
Hydraulic power accumulator, T. M. Maguire .. - 203,060 | Vessel, compartment, J. Butcher ............. coos 902,701 
Ice in separated layers, forming, A.C. Call ....... 202,787 | Wagon, dumping, J. H. Nelson....... teers eieaieias 202,745 
Indicatog, wind. A. J. & F. E. Harris. ssecccecceseee 03,815 | Wagon top, V. B. Grinnell .... ..... dase winsin beeen’ 202,810 
Indicator, J. Freeman...............0..ssceeccceseee 202,048 | Washing machine. J. G. Beardsley .............. -. 202,781 
Insect powder gun, W. Kennish .. Cates csccccces D0ey800 | Washing machine, J. J. Straub............ vovccccce 202,887 
Ironing table, F. M. Smith.. sseecercescsceresees 203,877 | Washing machine, C. Thompson ...........e.ceeee- 202,889 
Jar, fruit, J. H. Phillips....... eeccnes cecccee coscocccee 00,108 | Water closet, M. Hogan ........... ccescesee Ses paes 202,652 
Knife scourer, N. A. Wierman............sseesseees 202,770 | Water closet, drip tray, C. Harrison (r)........... . 8,189 
Knitting machine, W. T. Lemon ....... secubatiewes - 202,840 | Water meter, J. Johnson............ ...... ee eee 902,827 
Ladder, P. Rutan ....... sea deaaes shack sak vee ceoscees 200,876 | Water raising apparatus, D. M. Smyth..... ree . 202,764 
Lamp, W. Boekel ........ ceteseee socccsoeess eeeeeees 202,698 | Weather strip, D.'S. Wo00d.. ..... ...ccccceseccenes 202,912 
lamp, W.M.& J.J. Walton... ................... 208,681 | Well boring and rock drilling. J. P. Summers..... 202,677 
Lantern, Baron, Cash & Rankin ......... vgusete tan 202,779 | Wells. lining bored, J. Dollard.................0006- 202,798 
Lantern, F. J. & G. A. Whitcher.........ccc.secceee 202,687 | Wheels, scraper for vehicle, M. Robbins......... - 202,872 
Lathe chuok, J. E. Lavey ...........0.ceeesenes scene 202,838 | Whiffletree hook, N. Hill ...... 0... .csesesseees oo» 202,649 
Leather folding machina, R. H. Lufkin .. «++. 202,844 | Whip rack, 8. A. Darrach...........++ veghehareues -» 202,794 
Letter sheet and envelope, L. H. Rogers .. sense .--. 902,874 | Windmill, 8. E. Jarvis ...... Sineeee sewnee, .aecases . 202,825 
Lifting jack, J. M. McClintock.......... eeiate ye -- 202,849 | Wire rolling machine, Shaw & Spence... .........- 2,670 
Lifting jack, N. Molntyre... ...... i cideshonagesies 208.739 | Wire rolling machine, guide for, W. W. McUallip. 202,848 
Lifting jack, O. V. Price ......... cocecsccvevcccssccs 20,666 | Wire rope and cable, T. Hager...........cccceceeees 202,812 
Log turner, Drisooll & Baloom........... ..... .--- 202,712 | Wool, etc., separating, J. Y. Slater .............. we. 202,672 
Logotype manufacture, G@. W. Glazier ............ 202,716 Se 
Loom picker, J. M. Parker (r) ............. eudeoews - 8,191 TRADE MARKS. 
Looms, picker staff strap for, E. 8. Stone....... s+ SRG | 4 cue cures, M. C. White............cc000e Soir anes 5,088 
Lubricator, Qa. H. Hoagland Peeerecersccervore eonecce 202,820 Axes, Markley, Alling & Co. De sadaee a Nes Ne ate Eas 5,901 
Lubricator, C. D. Lynch......... sersseeceneeceeseee 202,796 | Bitters, Alphonse Walz.............. sa nabideu eiecoees 5,936 
SPE oer pa F. (Bs, anna ee 202,720 | Boots and shoes, B. H. Stark & Co................ ee 5,905 
a arbepae ing. F. H. Vannam............... 202,768 | Bread raising preparations, D. & L. Slade........ ... 6,984 
echanical movement, J. C. Davis.... -++ 22,07 , Bronchial lozenges, C. F. Asche ................00005 5,898 
pana en aemma te lero sesesecese » 202,801 Burning fluids, J. G. Gorrell....... ........ceceeceees 5,922 
rashid ie Pabeige cane se reeoes Gesee ee Caps for toy pistols, etc., E. H. Wander............ 5.915 
aailicesien Ekle H.H Kendrick... epee i Catarrh remedy, I’. W. Wei De Meyer............... 5,943 
en, cing, . sevenseesras 202.731 | Chemical products, Solvay & CO... ......ccseseeeeeee 6,946 
Moulded articles, composition for, W.H. Dibble... 902,686 | chemical solution for preserving dead bodies, Rod- 
Motion, device for converting, A. G. Smyth...... 202,880 gers Allekton Company ...... .....cccccesceseeees 5,938 
Sons t Ga ei see seeswenes ° eye Chewing and smoking tobacco, J. B. Pace........... 5,912 
Rea ee eee spt aes delhd S Chewing tobacco, J. W. & C. G.Holland............ 5,923 
Nozzle, bellows, T. H. Bullock....... senses seven ee . 202,700 Cigars and tobacco, 8. Jacoby & Co............... .. 5,944 
hie oe ae Le eeccceteccccscs BOD, OR0 Cigars and tobacco, Lichtenstein Bros. & Co. 5,899, 5,900 
ara “bin abana sinsieierigenieineane eahoicet ope Cigars, Theodore Schunemann........ .-...0.0eesee0s 5,913 
COCR Se See FNS ae € Cee ee Rhes s/5/4 sees siete a Cigars and tobacco, Joseph Loewenhers............. 5,926 
Oll, machine for extracting, A. B. Lawther sseeeee 203,899 | Cigars, Celestino Palacio............ reer 5,930, 5,981 
Oiler, machine, 8. Hutchinson, Jr....... eecnecsscce MOTD Collara, Pine, Adams & Dunham .................... . 5,929 
Paper barrel, Thomson & Naylor, Jr..... .. ...... 202,980 | gon d yeast, Oscar K 
Paper pall, A.& 1 Jou (r) 8.190 presse ’ BGs is'v ice ciovcteeesedeaedds< O,Ol0 
Eniei : TANGS (T)..-0. 200+ veseseeseee 8, Corsets and waists, J. G. Fitzpatrick .. ............. 5,921 
Paper pulp stock grinder, F. A. Cushman (r)...... 8,197 Cotton goods, J. Caswell & Co......... 5.898 
Paper pulp wood grinder, F. A. Cushman (r)...... 8,188 Cotton yarn, L. G. Hansen.......... seats ca As. 5,804 
Paper tubes, making, A.G. Batchelder (r)........ 8,196 | Cough mixture, Rhodes & Lewis ..............00...., 5,982 
eal grey treme otters eres sek Osenns'se® aya Door springs, Van Wagoner & Williams..... cave wee 5,942 
: TOS Re een Re Re eee ees J Files, Western File Company............ os 5.040 5,941 
Pencil, J. Holland........... vise ebueetedsSeVercvecee SOCOOk Italian paste, H. K. & F. B. Thurber & Co... ... 5907 
Pin, clothes, Clark & Smith .........02 cscccsceccces 202,704 Lace articles, George Cox.. 5.918 
Pins, cutting wooden, B. Chalfant ... --* ., 202,703 | Tiguid drier, A. W. Pratt & Co............... piesa e 5,928 
Aeihenengick W. siete s+eeeeee 202,788 | Medicine, Powell & Turner.... ....... soxcauksveserGax (6 0 
bee A ae Kinney ........... sooeee 202,658 | wredica) compound, Dundas Dick.. scinwewenecacbous . 5,920 
e, sesiaeies bee Sew ee sist ie’ st atine sey eee 202,674 | medicinal preparation, C. W. Scott .......6......... 6,935 
Planter and sore eee distributer, Smith & Boyle. 902,878 Medical preparation, W. L. Keller............... 5,900 
Planter, R. H. We va'dewidiratee asawee 08-5 8a28 a Calece » 202,625 Ostrich feathers, etc., Welch & Creighton...... oe. 6.914 
Plow, G. 8. ed Cevceces eneeeescconecn eee 0.8 C0008 202,817 Pa C B th ; 
per, Crane Brothers ............ tab anise sceue ee ese 5,919 
Plow, J. Oldendorph, Jr ooe sascces en veeGceene @orecve 202,746 Paper bags, Smith, Dixon &Co eset Saeuaccess ute 6,897 
Plow, G. W. & W. F. Wimpee ......cc.cssecee. cece. BOG O88 Paper carpets, etc., T.S. Scott & Bro................ 5,904 
Plow colter, J. AUGSpUrger........ ccccccescceces » 202024 1 G.LSs : 
Poaketiook L on? 755 Prepared calcimine, G.I. Stevems....... ..........2. 5,906 
Clasp, L. Prabar...........0.sessseseees . Preparations of witch-hazel, Fred. Humphreys..... 5,925 
Press, copying, E. H. T. C. Rath...... Kiveweseceda cis 202,758 Pile cure, 8. J. Cox & Co.. See pularaW seni ciede OU08 
ry hay ee cotton, M. Lahauseols........... .++ 202,835 | scrap books, Slote, Woodman & Co....... ne 5,996 
aie pind er iba rernate for, A. Van Bibber .. .902,897 | gcrew cap for fruit jars, etc., The Con. Fruit Jar Co. 5,947 
nting apparatus, en & Crockett.... ..... 202.650 | Sewing machines, Providence Tool Company ...... . 5,895 
Printing machines, lapping for, Jillson & Smith.. 202,828 Shirts, O. 1. Buck .............c0008 5,917 
Pulley. 1008, J. Saltar,Ir.scvevcis wvevenwnses MAO | Shirts C. Le Bm IT 
ried spared pes. ; - Ww. esa ts 202,698 | Smoking tobacco, Oliver & Robinson........... 8,927 6,945 
p. Lucasse an aa ana 202,650 | Smoking tobacco, B. F. Weyman ....... Pictanas tee . 5,948 
chee Aenean wal - Enright ..... ........... 202.641 | steam engines, Armington & Sims......... rn 5,916 
= p, chain, G. B. Valentine ..................... 202,896 | moweling, Wilmerding, Biddle & Bissct............ . 5.987 
mp. cream,G. A. Baron .......... ecececcccces 202,778 | Whisky, A. & H. Myers.. . 5.911 
Pamp, double-acting, C. Heister.................. oe 202,725, Worsted braid, A.C Haynes OC at as eae 6.994 
Pump, double-acting, N. Clute....... ceceee esccces 208,688 fT eae ne ae 
Pumping machine, A. H. Low.. ..........c000..... 202,841 DESIGNS. 
Rail, compound, C. Conrad....... . Ssewases ences --. 202,685 | Advertising monuments, J. B. Turner ......... ese 10,649 
Railway switch, J. W. Close ........ soetee ees coovces 902,682 | Cabinet jewelry, W. A. L. Miller............... eoes 10,650 
Railway turn-table, locking, E. H. Johnston...... 202,828 | Glassware, T. B. Atterbury ....... rere se bao taaes 10,643 
Rake, horse hay, E. Knapp....... Sr eoccccscscece oe, 803 | Match safes, J. H. Davis .............. cc ccc c eee o-..- 10,644 
Rake, horse hay, S, Ritty........ .. scescccoccsccees 202,871 | Packages, Samuel Kimberly ................ coccesece 10,647 
Refrigerator, A.C. Ramd .... 0.2... cccosecces coe 08,867 | Pistol handles, Harrington & Richardson .......... 10,646 
Roof battening, N. ee 202,784 | Scarf pin, Henry Griffith ................ceeee. ceeeeee 10,645 
Roofing fabric, C. M. Warren. ............0..0-.-++ 202,903 | Jewel case, E. H. Zoepfel...... wee ee ee etcecsccecesens 10,651 
Setchel, A. MoKinnony.........ccccceccecs Seecuasents - 22,850 | Jewelry, Abraham Steinan, Jr....... 6. cess ce cees - 10,648 
Sawing machine, G. Schleicher ...............ec0008 202,668 
Scales, weighing, T. Fairbanks...................0. 202,800 FOR THE WEEK ENDING APRIL 16, 1878. 
Settee, folding, H. T.,L. B. & F. F. Morse....... 202,856 
Sewing machine. J. MoCloskey ................0 0. 202,788 TRADE MARKS. 
Sewing machine, Morrell & Parkinson............ - 202,857 | Baking powder, Cleveland Brothers ................ - 68% 
Sewing machine, broom, C. Palmer ................ 202,749 | Biscuita, E. J. Larrabee & Co.......... eer ores 5,855, 5,856 
Sewing machine, glove, C. M. Boland....... .... -- 202,695 | Builders’ hardware, Russell & Erwin............ «.-» 5,968 
Sewing machine presser foot, T. P. West ..... 202,771 | Cassimeres, Franklin Glazier ..............cccceeccecs 5,879 
Sewing machine trimmer, J. E. Wilson seesece 202,908 | Chains, The Smith & Egge Manuf. Co........ .. «+s. 5,890 
Sewing machine work trimmer, H. H. Hallett .... 202,721 | Cigars, G. Fehl & C.........cccccccccee cocccccceccecee 5,862 
Sifter, clay, N. Goddard .......cccccccccccccccceces - 202,717 | Cigars, cigarettes, etc., Straiton & Storm............ §,867 
Skirt exhibitor, @. W. Everett .. coeccccccccccccseccss Oeytld | Cigars, D. EB. Rose..........ccceeeee ettane wits dus sual sare 5,886 
Sleeve supporter, J. P. Lindsay................ s+++e 902,785 | Coffee, Coelho & Mohifeld ...............0.eccecee eee 5,861 
Slimes, machine for drying, J. W. Dillon.......... 202,708 | Coffee, spices, etc., Weikel & Smith Spice Co........ 5,891 
Soap crutching machine, 8. Struns.......... coseeee 202,888 | Coffees, spices, eto.. Weikel & Smith Spice Co...... 5,969 
Spark arrester. C. EB. Wyman ..........ccccccccccees 202,914 | Dental supplies, H. D. Justi.............0. ata eateste ceeee 5B8R 
Speculum, J. C. Hall...... oc ccccwccecccccccs cucesses DS 18 Essential oils, J. J. Quetting.......... wees ssetess tee . 5,865 
Spring, vehicle, W. Michael.............006. ...+0..- 202.85! | Gloves, George Lisner ........cccccccseseccececeocecee . 5,883 
Bpring, vehicle, Muldoon & Davis .................. 202,868 | Leather, Ordway & Clark. .......cccccecccccscecccceece 5,864 
Stamp, hand, E. D. Chamberlain (r)............... 8,201 | Lounges, W. E. Buser.......... baebsteasdveewawane cues 5,974 
Stamp, postage, J. Sangster ............. 65 .0.. 000 902,700 Medical compound, C. T. Swift ..... jancesoeaassacwes: (OOo 
Staple hook, N. Burnham.................. ceccccees 202,786 | Mineral water, T. F. Goode....... sSuseeuvinaeae naa’ 5,878 
Starch, process of drying, T. " Kingsford nr -- 203,882 | Organ mechanism or action, E. P. Carpenter........ 5,860 
Steam trap, J. Ryan .............. ote ereceeeerees --»- 202,739 | Paints, L. B. Stone.......... reer rere Shaevosoutieteuex 5,889 
Steamer, feed, Darling, Parshall & Wendell....... 202,706 Pilla, BE. EB. Barnum............ccccccccnccccescces 5,873 
Stench trap, BR. G. M. Nowell........ savas Ceuu va udes 202,880 | Playing cards, V. E. Mauger cle tesberes seveseeesnes 5,870 
ap aebeebecoe itetemealuies cs secccessees 202,782 | Ready mixed painta, Norton & Wieder .............. 5,871 
eae semi oa Barkalow ... et narivige - 22,777 | Ribbons, Meyer & Dickinson ......... Valen taeiecaeous 5,863 
eee. Goa Stannard .. scecsscccccceee» 2U2,888 | Roasted and ground coffee, Fink, Brother & Co.... 5,877 
seg i - —— pide iNeed ue seeweeie. coos cvesce. 202,018 | Salt, H. K. & F. B. Thurber & Co............cs00s0: -. 5872 
: erpont....... eeneaeie seers -» 202,751 | Saws and files, Emerson, Smith & Co................- 5.876 
salad and wheeled frame, Rice & Childs ...... 202,868 | Smoking tobacco, B. Leidersdorf & Co............... 5,887 
ae Instrument, tripod head, A. Young .... 202,916 | Smoking, etc., tobacco, Rowland & Newbrandt..... 5,884 
vel back, A. Wallaah ............ ............... 202,898 | Soap, B. T. Babbitt ............. ccc eee eee KeGeleet trees 5,857 
Telephone igre Be B. Richmond...... ose 202,870 | Ten, J. R. Walsh. ....... 10... cccececccees re coeeee 5,892 


Tobacco and cigars, A. E, LEWD... cccsccccceseececees 5,981 


= a 2S Sate 


Toys. J.A. Crandall Vaud. Paceesswan weve suameneinakieen ss 
Wines and brandies. J. Calvet & Co. 


Woven cotton fabrics, Minot, Hooper & Co......... 5,885 
Wrench, Girard Wrench Manuf. Co.................. 5,880 
Writing puper, Byron Weston ............ c-sseeesees 5,868 
DESIGNS. 
Badge, Henry Moesinger.........-..se0-.seeeeceees . 10,629 
Badge, R. O. WO0G.........sseeecceesererereecenenres . 10,636 
Billiard table leg, H. W. Collender.......-...... eee» 10,687 
Billiard table leg, H. H. Holly...........-..0.0-- esees 10,638 
Billiard table leg, Oscar Norman ..............+. wees 10,680 
Bracelet, J. A. HeGstrom.......cccceseceeeesecccnees 10,62 
Burial caskets, W. J. Noble.............cccceseneee -» 10,680 
Carpets, T. J. St@@rms...... 2.66. cceeeecerecees .- 10,633 
Casket screw, Rogers & Huggins..... seclowieaitare coeeee 10,631 
Child’s dreas, John McNeven ..........-.sseesee+ cose 10,684 
Clock face, George Ager....... bau ogee Saud eceaieees 10,625 
Clock case, M. C. JOMOS........c0ecesse cee neccccnacece 10,628 
Crochet fabric, C. A. Burnham................se.ee. 10,626 
Organ case, Samuel] Hayward............0605 ssecees 10,635 
Pendulum weight, George Hoyting................ - 10,627 
Sheet metal water pipe, J. F. Starr, Jr........... .. 10,682 
Writing paper, M. H. Pirie ..........-..see-es- 10,640, 10,641 


English Patents Issued to Americans. 
April 28 to May 9, inclusive. 


Anti-friction bearings.—J.C. Thompson, Brooklyn, N.Y. 

Balance.—F. Fairbanks, St. Johnsbury, Vt. 

Boot and shoe lasting machine.—H. G@. Thompson, Mil- 
ford, Conn. 

Carbureter feed regulator.—B. Chollar, Chicago, IIL 

Caster for furniture.—C. E. Parent, New York city. 

Concrete.—J. S. Wethered, New York city 

Firearm, repeating.—B. C. Gough, Canton, Miss. 

Folding and printing machine.—C. Chambers, Jr., et al., 
Philadelphia, Pa. 

Grinding mill.—P. T. Elting, Boston, Mass 

Inspirator.—H. M. Whitney, Boston, Mass, 

Lacing hooks.—BE. !. aynz, Boston, Mass. 

Loom.—H. Woodman, Saco, Me. 

Loom shuttle.—W .A.Doherty et al., Fall River, Maas. 

Loom shuttle.—J. M. Palmer et al., Cambridge, Mass. 

Motor.—C. Huebner et al., Newark, N. J. 

Pulley.—W. Webster, Washington, D. C. 

Railway spring.—G. E. Gray, San Francisco, Cal. 

Railway switch.—D. Tracy, Ridgewood, N. J. 

Recording and reproducing sounds.—T.A .Edison, Menlo 
Park, N. J. 

Refrigerator car.—W. D. Mann, Mobile, Als. 

Sea sickness, preventing.—J. C. Thompson, B’klyn, N.Y. 

Sewing machine.—D. H. Campbell, Pawtucket, R. 1. 

Silicious compound.—J. W. Hyatt, Newark, N. J. 

Slate for drawing.—C. C. Shepherd, Pasaaio, N. J. 

Stone, artificial.—_J. H. Thorp, New York city. 

Sugar cutting machine.—W. Jasper et al., San Fran- 
cisco, Cal. 

Tape measure.— A. F. Ward, Philadelphia, Pa. 

Telephone.—J. F. Bailey, New York city. 

Terra alba substitute.—C. T. Tomkins, New York city. 

Watch balance.—C. v. d. Woerd, Waltham, Mass. 

Wire rolling machine.—D Shaw et al., Pittsburg, Pa. 
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PO be ee ye advertisements at ‘the same rate 
as the letter press. Adver- 
rodeos ba must be received at publication of Qihecs as early 
as Thursday morning to appear in next 


By Christopher yroeeer, Ph.D., etc. 
Society of Arts. The Japanese Potter at Work. 
mode of Making Scarfs. How the Japanese Print on | 
Cloth. Japanese Process for Silk Ornamentation. Japan- 
ese Weaving. How Fine Japanese Fans are made. 
Japanese Method of Muking ra for coe asraee 


Castings for Vessels, Bronzes, etc. Japan 
Manu ure. Curious Meth of Deco rating Taner 
Work. The Love and Pursuit of the Bos Beautiful in Japan. 


A very entertaining, instructive, and comprehensive 
paper. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 115. Price 10cents. Tobe had at this office 
and of all newsdealers. 


EXPLOSIVE DUST. A COMPREHEN- 


sive description of the Dangers from Dust in various 

Manufactures and the Cause of many Fires. How com- 

bustible substances can explode. Spontaneous Combus- 
and Lampblack in 


tion of Iron, mp Air. Flour 

Dust and Brewe losions. Explostons of Coal 
Dust in Mines. in SCIENTIFIC AMERICAN 
SUPPLEMENT No. 1:°25. Price 0 cents. To be had at 


this office and of all newsdealers. 
ALCOHOLISM. AN INTERESTING 


REASES BS results of 
tended Medical of, Disses Contained in 
No. 1:25. Price 
all newsdealers. 


Can I Obtain a Patent? 


This is the first inquiry that naturally occurs to every 
author or dizcoverer of a new idea or improvement. The 
quickest and best way to obtain a satisfactory answer, 
without expense, is to write to us (Munn & Co.), de- 
scribing the invention, with a small sketch. All we 
need is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no charge. All persons who desire to consult us in re- 
gard to obtaining patents are cordially invited to do 
so. We shall be happy to see them in person at our 
office, or to adviae them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

What Security Have I that my communication 
to Munn & Co. will be faithfully guarded and remain 
confidential? 

Answer.—You have none except our well-known in- 
tegrity in this respect, based upon a most extensive 
practice of thirty years’ standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union. Please to 
make inquiry aboutus. Snchathing as the betrayal 
of a cliient’s interests, when committed to our profes- 
sional care, never has occurred, and is not likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and confidential. 

Address MUNN & CO., 
Publishers of the ScreNTIFIC AMERICAN, 


37 Park Row, New York. 


Liquor. 
ma AMERICAN SUPPLEMENT 
10 cents. To be had at this office and of 


[JUNE 15, 1878, 


Bound Volumes 


OF THE 


Scientific American. 


At present, | have on hand the following be: pean 


vonaee of the SCIENTIFIC AMERICAN, 
at $1.00 each, eitber singly or by the quantity. 
OLD SERIES. * | NEW SERIES. New SERIES. 
Vol.11....1 Copy. |/Vol. 1... 1 Coples.|!Vol. 12.. 6 Copies. 
WS iced RY gee, Serer | a * 13..6 
a 4.. e 8 sé as M4... 2 bs 
ss 10... 8 * - 16.. 2 “ 
“ 411...2 a “ 14..8 * 
vols. of the Old “ 23..2 * 
Series contain none * 8..6 ae 
year's numbers, 
and the New al ee by erpreas be 


The books will be sent by eee on recep of price. 
Address all communications to 


JOHN EDWARDS 
P. oO. Box 77 r) New York. 


RAILWAY APPLIANCES AT THE 


Philadelphia exhibition: Be Paper read before the 
Institution of C neers, ponden By DOUGLAS 
GALTON, F.R. oy vo the char. c differences 

l between American and ropean Railways, ete. Both 
of the above papers are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1:25. Price 10 cents. To be 
had at this office and of all newsdealers. 


IRON RAILWAY TIES AND SLEEPERS. 
By CHARLES WooD,C.E. Twelve illustrations. The 
various Systems of Tron Sleepers; the Bowl, Pot, or 
Oval; the son tudinal Wrought’ Iron; the Trans- 
verse Wrought n. Practical experience with each. 
Durability of Wrought Iron for Sleepers. Adjustment 
of Gauge on Curves. Spreading Out. The Barlow Com-: 
bined Sleeper and Rail. Hiif’s, Hoenegger’s, and Thom- 
nen’s Systems. Serre’s and Battigs’ Systems. M’Lellan’s 
eral pyatama — f titbetrated ‘4 with particulars o of Ballestiog, 
: system. 
ikes, Keys, Collars, ra Chale and Tools; Labor, First 
Coat. ite rs, Wear, ‘Corrosion, ete. 
THE TELEPHONE. BY R. M. FERGU- 
BON. F.R.8. Read before the Royal Scottish Society of 
Arts. Its Construction, ee and oon eauy and 
pa nilosep rn ahieinedy wit four il His- 
elephone. The Reis Tenpnoae. Bell's. 
Wonderful sensitiveness. Difference between the Gal- 
vanic and the Telephonic Impulse. curious experi- 
ment. Theo ont e Telephone. Molecular Vibrations 
of Metals. etic Musical Sounds. Cause of the 
‘Sound. New Foon wat Telephone. Contsined in SCIEN- 
TIFIC AMERICAN SUPPLEMENT No. 12%Q0. Price 10 cents. 
To be had at this office and of ali newsdealers. Also, 
in the cone ingest a Visit to the Inventor of the 
| Phonograph he Practical Uses of the ent in 
| Cheap aes Music. How the volce of the 
nna and the Elocutionist may be niultiplied 
pode reserved to all time. Usefulness of fn” Phono- 
grap to the Blioa’ to Advocates, and others. Price of 
e Phonograph. "An Improved Form, etc. 


THE GEOLOGICAL ANTIQUITY OF 
Flowers and Insects. By J. E. TAYLOR, F.G.8. A 
comprehensive review of the subject. bringing forw: 
many instructive facts; with Mm ons. 
invariable correlation between insects and flowers. 
How they are fo Fossil bo Geological 
Evidences of Evolution. Corres ondence in the succes- 
sion of Animal and Vegetable | 
to Insects, and Insects n necessary 
and Plants in the Devonian, the Switzerland Lias, the 
English Stonesfield Slate, the Tertiary 8S the Coal 
| ae a Green 
B 


in SCIENTIFIC 
Price 10 cents. To 
at this office and of all newsdealers. 


INCRUSTATIONS ty BRICK WALLS. 


a or Gab. comraittec: on theens same aubject wsprotinted 
he University of Pennsylvania. 

Dic AMERICAN S!'PPLEMENT No. 1:23. Price 
10 cents. To be had at this oifice and of all newadealers. 


Srientitic American. 


The Mest Popular Selentifie Paper in the World. 
THIRTY-THIRD YEAR. 


Only $3.20a Year including Postnge. Weekly. 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
origina] engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 

. Chemistry, Electricity, Telegraphy, Photography, Archi- 
| tecture, Agriculture, Horticulture, Natura) History, etc. 


All Classes of Renders find in THE SCIENTIFIC 
AMERICAN & popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 


Terms of Subscription.—One copy of THE SCIEex- 
TIFIC AMERICAN will be sent for one yar - 52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 


Clubs.—One extra copy of THESCIENTIFIC AMERI- 
OAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIO AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT Will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Posta) Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’srisk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNN & CO., 


37 Park Row, New York. 
To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity,to subecrib 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brasf., 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
#4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPI.EMENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co.,3] Par¥ 
Row, New York. 
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We beg to announce that we have recently entirely 
remodeled the very popular grades of full-plate move- | 
ments, known by the marks, “Wm. Ellery,” “ Apvleton, | 
Tracy & Co.,” “* Waltham Watch Co.,” *' P. S. Bartlett,” 
and “ Broadway,’’ giving to them not only a highly 
improved appearance, but great additional value. We 
embody in them such of the best results of our ex-| 
perience and study for twenty years as can be use- 
ful In this popular form of watch. We give these new 
model wat *hes special recommendation to all who look 
for good performance and solid excellence at moderate 
cost. The alterations have been made with the view 
of pleasing practical watch makers, as well as watch 
wearers. 

No watches retailed by the Company. 
local jeweler. 

For AMERICAN WATCH OO., 


ROBBINS & APPLETON, 
General Agents, 
New YORE. 


!!New and Improved!! 
Engraving Process! !!! 


Perfect Substitute for, Wood-Cuts. 


Apply to your | 


ya ot 
Soa / a | 
E yjolo- Pale Unpy 
=}: O3DuaneSt NewYork. ) 2] 
2 mien " RELIEF PLATES’ 25a & | 
SS e's Epes | 
_ New 00 c¥ <i | 
co ee OCS 5 

< MUCH CHEAPER AN WOODCUTS “8. 


| 
| 


State where you saw this. 


HAWORTH WATER MOTOR. | 


Can be attached to any hydrant and used for driving 
small machinery. Lightest running motor in existence. | 
For pamphlet, address H. M. A., Portland, Oregon. 
Daily profit, with $25 Capital. Agents wanted 
male and female, tosell a staple article in demand 
in every family. In packages convenient for handling, 
and unobjectionable in every respect. Circulars mailed 
to any address. Samples 75 cents each, by mail. 


Address C. 8. HOWELL, 
Eagle Wire Mills, Imlay Street, Brooklyn, N. Y. 


Address ALONZO FLACK, Pres., for special terms at 
- Claverack (N. Y.) College. All appointments the best. 


$16.00 only for H. Weindel's 


' ) ' 

Double Acting Imp’d Air Pump. 

More air and higher pressure (up to 40 lbs. 
per inch) than any other. 
= Hundreds of references. 

Office 1954 Darien St., Philadelphia. 

can be crown on the smoothest face ina 

H ISK ER few weeks by the use of JNGING, a New 


discovery. One bottle Free. Send stamp for particulars. 


PAINT IN CONSTRUCTION. BY 
Robert Grimshaw, C.E. Peculiarities and Chemical 
Constitution of Paris White, White Lead, Zinc White, 
Baryta White, Blende, Antimony White, Iron Oxide, 
Red Lead. Prussian Blue, Cobalt Blue, Smalt, Coal Tar, 
Soluble Glass, Yellow Ocher, w Sienna, Fuller’s 
Earth, Lampblack, with valuable Practical Hints. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 
1°25. Price 10 cents. To be had at this office and of 
all newsdealers. 


=> 


\ 


articulars of Smithography. Ag’ts’ Directory, 
copy Ag’ts’ Herald, &c., free. Lum Smith, Phila., Pa. 


MIUM AWA 


Er 6A 


MOUNT HOLLY N.v. 
GAS, WITHOUT HEAT OR HOLDER, 


furnished to families at $5a year by the ‘‘ People’s Gas 
Machine.” Cost of Machine, #150. New England for 
sale. Address JOSIAH REED, Troy, Ohio. 


£533 


A GIFT WORTHY OF A ROTHSCHILD 


One Cent. 


A copy of Brown’s Dlustrated Shakespearean Almanac 
for 1578, together with a copy of his illustrated paper, 
the Growing World, which is devoted to natural history, 
will be sent to anv one free who will send his address 
on a one cent postal card. Address DR, O. P. BROWN, 
21 Grand St., Jersey City, N. J. 


WOODBURY BROS., | 


Manufacturers of 
Solid Back Machine Made 


BRUSHES. 


BRADLEY & SMITH, 251 Pearl St., | 
D. H. WILSON & Co., 220 Washing- 
ton 8t., N. Y., General Agents. 


Expenses paid, Permanent employ- 
meut. address 8, A, GRANT & CO, 
2,4,6 & 8 Home Bt., Ciucinnad, O. 


$120 


ICE-HOUSE AND REFRIGERATOR. | 
Directions and Dimensions for construction, with one | 
illustration of cold house for preserving frait from | 
season to season. The air is kept dry and pure through- 


i 


out the year at a temperature of from 3° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116, 
Price 10 cents. To be had at this office and of all news- 


dealers. 
gine. No steam, noise, 


PUMPING, «0, xo'scam "note. 


for suburban residences. Pumps 2,000 to 200,000 gallons 


water per day. 
CAMMEYER & SAVER, . 
93 Liberty St., N. Y. 


Rider Compression En- 


WARRANTED THE BEST. 
1H. P. Boiler & Engine. $150. 


2H. P.. $175. 3 H. P., $200. 
Tested to 200 Ibs. Steam. 
LOVEGROVE & CO., 
152 N. 3d &t., Philadelphia, Pa., | 


Builders of Engines and Boilers, 1 to 100 | 
horse power. 
prices, and state size and style you want, 


WALTHAM WATCHES. | | 


Send for circulars and | 


[ILE s+ wegen 


| BEAMS & GIRDERS 


(HE UNION IRON MILLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken re in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces us to call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and py reference to pages 52 &4 of our Book 
of Sections—which will be sent on application to those 
contem eens the erection of fire proof buildings—'THE 
COST CAN ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pl to furnish estimates for all the Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 


WORKING DRAWINGS 
Of Machi 


AND ENGRAVINGS 

ac hae 4 a Specialty. 
PEMBERTON & SCOTT, 

37 Park Row, New York. Room 8. 


50) Best Mixed Cards with name, in case, 13c., or 25 
SU no 2 alike, 10c. Outfit 10c. Dowd & Co., Bristol, Ct. 


Pond’s Tools, 


Engine Lathes, Planers, Drills, &c. 


Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, Mass, 
GOLD PLATED WATUNES. Cheapest 
inthe known world. Sample Watch Free to 
Agents. Address, A. CouULTER & Co., Chicago. 


PATENT MINERAL WOOL. 


Incombustible. The best non-conductor. For illustrated 
description see SCIENTIFIC AM BRICAN of January 12th. 


Rs, 
P. O. Box 4461. 2644 Broadway, N. Y. 


Dut's PATENT 


FORCE OF WIND. HOW TO ESTIMATE 


the Necessary Strength of Roofs, Towers, Tall Chimneys, 
etc., to withstand the Wind. The Solution of all Prob- 
lems of the kind, with numerous Formula. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT No. 109. 
Price 10 cents. To be had at this office and of all news- 
dealers. 


PATENTS SOLD. 


For terms, address EUROPEAN and UNITED STATES 
PATENT EXCHANGE, 200 Broadway, N. Y.. Box 2801. 


SPARE THE CROTON AND SAVE THE COST. 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANDREWS & BRO., 414 Water St., N.Y., 
whocontrol the patent forGreen'’sAmerican DrivenWell. 


25 


NEW, YEA Rr CA RDS, with name, 2c. 5 
Extra Mixed, 10c. Geo. I. Reed & Co., Nassau, N.Y. 


DUC’S ELEVATOR BUCKET, 


/ For use in Flour Mills, Grain Elevators, eager Refineries, etc. 
Made of Charcoal Stamping Iron, extra strong and 
catch. Many thousands in use 


T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y. 


urable. No corners to 


A Month and tl 


E FOOT LATHES, 


Improvement in style. Reduction in 
prices April 20th. Small Engine Lathes 
Slide Rests, Tools, etc. Also Scroll an 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
ior Amateurs or Artisans. 


WM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 


The George Place Machinery Agency 
Machinery of Every Description. 
121 Chambers and 103 Reade Streets, New York. 


ARTIFICIAL LICHT. 


We have just introduced this important facility, which enables us to prosecute our work 
in cloudy weather, and to push through hurried orders in the night. 


L. SMITH HOBART, President. 


RHLIEFE' 


For Newspaper, Book, and Catalogue Illustrations. 


Sravine CO 


Sore 


JOHN C. MOSS, Superintendent. 


PLATES 


Engraved in Type-Metal, by a new 


Photo-Chemical Method, from all kinds of Prints, Pen Drawings, Original Designs, Photo- 


graphs, etc., much cheaper than wood cuts. 


These plates have a perfectly smooth 


printing surface, and the lines are as deep, as ev-n, and as sharp as they could 


possibly be cut by hand. 


paper, and on any press where type or wood euts can be so printed. 


made from them in the usual way. 


We guarantee that they will print satisfactorily, on wet or dry 


Electrotypes may be 


Our plates are now used by the principal publishers and manufac- 


turers in every State in the Union. 


Send stamp for illustrated Circular. 


MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit, 10e L.C. COE & CO., Bristol, Ct. 
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—— N.F.BURNHAM, YORK.PA. 


MPORTANT FOR ALL CORPORATIONS AND 
MANF’G CONCERNS.—Buerk’s Watch- 
man’s Time Detector. capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E.BUERK,P.0. Box 979, Boston, Wass 
N.B.—tThe suit against Imhaeuser & Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. ersons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 


STEAM PUMIPS. 
HENRY R, WORTHINGTON, 


239 Broadway, N.Y. 83 Water St., Boston, 


THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 
WATER WorRKS—Compound, Condensing or Non-Con- 
densing. Used in over 100 Water-W orks Stations. 


STEAM PuUMPS—Duplex and Single Cylinder, 
WATER METERS. OIL METERS, 


Prices Largely Reduced. 


N. Y¥. STENCIL WORKS, 87 Nassau St., N. ¥. 


Is the most 


i” Aug. P. Brown’s Safety 


Apply for circular. 


Agents Wanted on Salary or Commission 
in every Lodge, Chapter sad Commandery in 
the U.S. to control the sale of onr Kituals to mnvke 
None bot Masons need 


rusty masons bright. ‘ 
Cor. 


apply. Masonle Book Agency, 5. W. 
Broadway snd Warren St,, New York. 


HOW to BUILD a CHEAP CATAMARAN, 


with Malay Rig, Four illustrations. Full directions for 
construction and dimensions of a simple, fast, handy 
boat in actual use. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT No. 117. Price 10 cents. Also, in same 
number, description and full dimensions of the new 
zecne Intrepid. ‘To be had at this office and of all news- 
dealers. 


ayear, Agents wanted everywhere. Bus- 
ineas atrictly legitimate, Particulars free 
Address J.WORTH & Co., St. Louis, Mo, 


THE BROWN CALORIC ENGINE. 


Superior to any Hot Air Motor in Market, 


rfect substitute for any other 
Noiseless motion, simple construction and durability. The consumption of fuel 
is about 24¢ pounds per 
; explosive nature are impossible. No water tax. No extra insurance. 

rr ishing the fire does not cause any 8 
[2 chines can be se:n in sizes of 34, 7 and 14 horse power, at the 


BROWN CALORIC ENGINE CO,, 57, 59 & 61 Lewis St., N. Y. 


— Larger sizes per contract. Apply for illustrated price list. 


wer. Its special merits are: 


horse-power and per working hour. Accidents Bg 


page or slacking of the power. These ma- 


Steam Engine Governor. 
57, 59 and 61 Lewis 8t., New York. 


Improved 


HOISTING 
ENGINES. 


Bry Speedwell Iron Works, 
. ESTABLISHED 1801. 

> Office 96 Liberty St., N. Y. 
P. O. Box 2132. 


Your Linen with Clark’s Indelible 
Pencils. Sold at all stationers’. 


~ jo 


MARI 


PATENTS AT 


AUCTION. 


Regular Monthly Sales the first week of each month 
by George W. Keeler, Auctioneer, at his salesrooms, 
53 and 55 Liberty Street, N. Y. For terma, etc., address 
The New York Patent Exchange, 53 Liberty St., N. ¥. 


NWICOLIS’ 
RAILWAY BUILDER 


JUST READY. 


The Railway Builder. A Handbook for Estimating 
the Probable Cost of American Railway Construction 
and Equipment. By William J. Nicolls, Civil Engineer. 
Illustrated. In pocket book form, gilt edges, price $2, 
by mail, free of postage. 


CONTENTS.—CHAPTERI. Field Operations.—Corps 
of Engineers; The Transit; The Engineer’s Level; The 
Chain; Outfit; Running a wich money line; Vernier; 
Transit Book ; Obstacles; Crossing a River; Level Book; 
Curves; Table of Railway Curves. CHAPTER Il. Pre- 
liminary Surveys.—Locating the Line; Right of Way; 
Grant of Right of Way and Release of es; Ground 
required for Right of Way; Form of Contract and Pro- 
— CHAPTER III. Cost of Earthwork.—Maximum 
wrade ; Staking out the Work; Average Cost of Exca- 
vating; Rockin Place; Prismoidal Formula; Quantity 
of Earths equal to a Ton; Tunnels; Shafts. CHAPTER 
iV. Permanent Way.—Ballast ; Table of Ballasting; 
Strin coms Cross-ties; History of the Rail; Bessemer 
Steel tai s; Iron and Steel Rai 8; Tons of Rails required 
to lay one mile of Track: Average Prices of Iron and 
Steel Rails; The Open Joint; Number of Rails and 
Joints per mile of Single Track ; **Fishing;” Fish 
Plates; Plain Fish Bars; Fish Plates and Bolts required 

for one mile of Single Track; Weight of Hot Pressed 
Nuts; Weight of Nuts and bolt Heads; Standard for 
Screw Threads, Bolt Heads, and Nuts; 8 ikes ; Contract 
for Track Laying; Cost of Laying the k; Value of 
Iron per Gross Ton; Trestles; Bridges; Weight of Iron 
Bridges; Wooden Bridges; Foundations; Culverts. 
CHAPTER V. $ and Switches._Main’ Track and 
Siding; Table of Distances; The Stub Switch; 
McCrea’s Improved Chair; Dooley’s Stub Switch; 
Nicolls’ Single Joint. Switch; Safety Switch; Split Rati 
Switch; Lorenz Safety Switch ; ree Throw Lorenz 
Switch; Table for Laying the Lorenz Safety Switch; 
Ainsworth Safety Switch; Wharton Safety Switch; 
The Single Tongue Switch ; ree Safety Switch; 
Wilson Safety Switch; White Safety Switch; Tyler 
Switch; Nicolls’ Safety Switch; Frogs; Stiff Frogs and 
Spring Frogs ; Mansfield Frog ; Pierce and Billings Frog; 
Crossings; Signals; Interlocki Signals; The Block 

System. CHAPTER VI. Equipment.—Locomotives; 
| Railway Cars; Cost of a Pennsylvania Railroad Passen- 
ger Car; Sleeping Cars; Ave Weight of Car; Weights 
of Substances; Coal Cars; Wheels; Weight of Cast Iron 
Wheels; Table of Steel-tired Wheels; Wrought Iron 
Frames for Trucks; Couplings; Springs; Brakes; Slip- 

r Brake; Automatic or Continuous Brake; Westing- 

ouse Brake; Longbri e Brake; Smith’s Vacuum 
Brake ; Clark’s ydraulic Brake. CHAPTER VII. 
Depots and Structures.—Passenger Stations; Freight 
Depot; Way Stations; Flag Stations; ‘urntable; Water 
Stations; Fuel; Properties of Fuel; Coaling Platform; 
Engine House ; Road Crossings. 


The above or any of our Books sent by mail, free 
0 stage, at the publication price. 

ur new and enlarged CATALOGUE OF PRACTICAL 
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EDISON’S MICRO-TASIMETER. 

The latest of Edison's inventions, and perhaps the most 
interesting to physicists, is his micro-tasimeter, or measurer 
of infinitesimal pressure. 

The thermopile, hitherto foremost among delicate indica- 
tors of changes of temperature, must now. be consigned to 
the rear ranks, and the radiometer, which exhibity the mo- 
tive power of the most subtile of forces, must retire in favor 
of an instrument that can weigh that force. 

The micro-tasimeter is the outcome of Professor Edison's 
experiments with his carbon telephone. Having experi- 
mented with diaphragms of various thicknesses, he ascer- 
tained that the best results were secured by using the thicker 
diaphragms. At this stage he experienced a new diffi- 
culty. So sensitive was the carbon button to changes of 
condition, that the expansion of the rubber telephone handle 
rendered the instrument inarticulate, and finally inoperative. 
Iron handles were substituted with a similar result, but with 
the additional feature of musical and creaky tones distinctly 
audible in the receiving instrument. These sounds Professor 
Edison attributed to the movement of the molecules of iron 
among themselves during expansion. Hecalls them “‘ mole. 
cular music.” To avoid these disturbances in the telephone, 
the handle was dispensed with; but it had done a great ser- 
vice in revealing the extreme sensitiveness of the carbon 
button, and this discovery opened the way for the invention 
of the new and wonderful instrument. 


The micro-tasimeter is represented in perspective in Figs. 


1 and 2, in section in Fig. 8, and the plan upon which it is 
arranged in the electric circuit is shown in Fig. 4. 

The instrument consists essentially in a rigid iron frame 
for holding the carbon button, which is placed between two 
platinum surfaces, one of which is fixed and the other mov- | 
able, and in a device for holding the object to be tested, so | 
that the pressure resulting from the expansion of the object | 
acts uponthe carbon button. 


C. A vulcanite disk, D, is secured to the post, A. by the 
platinum-headed screw, E, the head of which rests in the 
bottom of a shallow circular cavity in the center of the disk. 
In this cavity, and in contact with the head of the screw, 
FE, the carbon button, F, is placed. Upon the outer face of 
the button there is a disk of platinum foil, which is in elec- 
trical communication with the battery. A metallic cup, G, 
is placed in contact with the platinum disk to receive one 
end of the strip of whatever material is employed to operate 
the instrument. 

The post, B, is about four inches from the post, A, and 
contains a screw-acted follower, H, that carries a cup, I, be- 
tween which and the cup, G, is placed a strip of any sub- 
stance whose expansibility it is desired to exhiblt.. The 
post, A, is in electrical communication with a galvanometer, 


and the galvanometer is connected with the battery. The strip | 


of the substance to 
be tested is put un- 
der a small initial 
pressure, which de- 
fiects the galvanom- 
eter needle a few de- 
grees from the neu- 
tra] point. When 
the needle comes to 
rest, its position is 
noted. The slight- 
est subsequent ex- 
pansion or contrac- 
tion of the strip will 
be indicated by the 
movementof the gal- 
vanometer needle. 
A thin strip of hard 
rubber, placed in 
the instrument, ex- 
hibits extreme sen- 
sitiveness, being ex- 
panded by heat 
from the hand, so 
as to move through 
several degrees the 
needle of a very or- 
dinary galvanome- 
ter, which is not af- 
fected inthe slight- 
est degree by a 
thermopile facing 
and near a red hot 
iron. The hand, in 
this experiment, is 
held a few inches 
from the rubber 
strip. A strip of 
mica is sensibly af- 
fected by the heat 
of the hand, and a strip of gelatin, placed in tne instru- 
ment, is instantly expanded by moisture from a dampened 


piece of paper held two or three inches away. 

For these experiments the instrument is arranged as in 
Fig. 2, but for more delicate operations it is connected with 
a Thomson’s reflecting galvanometer, and the current is 
regulated by a Wheatstone’s bridge and a rheostat, so that 
the resistance on both sides of the galvanometer is equal, 
and the light-pencil from the reflector falls on 0° of the 
scale. This arrangement is shown in Fig. 1, and the princi- 
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say, for example, to ten ohms resistance. At a, b, and ¢the 
resistance is the same. An increase or diminution of the 
pressure on the carbon button by an infinitesimal expansion 
or contraction of the substance under test is indicated on 
the scale of the galvanometer. 


‘ 


j ail] MN iy IT TY 
! Wh - " cF 


X\- 


Msi WW NWN 
WAAL 


\} 


| 


| 
| 
| 


| 


4 


The carbon button may be compared to a valve, for, when 
it is compressed in the slightest degree, its electrical conduc- 
tivity is increased, and when it is allowed to expand it 

‘partly loses its conducting power. 
. The heat from the hand, held 6 or 8 inches from a strip of 
-vulcanite placed in the instrument—when arranged as last 
described—is sufficient to deflect the galvanometer mirror so 
as to throw the light-beam completely off the scale. A cold 
body placed near the vulcanite strip will carry the light-beam 
in the opposite direction. 

Pressure that is inappreciable and undiscoverable by other 
‘means is distinctly indicated by this instrument. 
Professor Edison proposes to make application of the 
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EDISON’S MICRO-TASIMETER. 


principle of this instrument to numberless purposes, among 
which are delicate thermometers, barometers, and hygrome- 
ters. He expects to indicate the heat of the stars and to 
weigh the light of the sun. 

NOTE BY PROFESSOR EDISON. 

The heat measurer was described and experiments shown 
to Professor Langley, the well known astronomer of the 
Alleghany Observatory, some six months ago. On his sug- 
gestion at the time, that it ought to be worked up as a very 


valuable boon to science, especially in the line he was 
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ple is illustrated by the diagram, Fig. 4. Here the galva-. | investigating (that is, measuring the heat of the stellar 
nometer is at g, uud the instrument which is at ¢ is adjusted, | spectra), I tried many experiments with it and devised the 


form given. This apparatus was described to various mem- 
bers of the National Academy of Sciences, held at Washing: 
ton, April 17, 18, and 19, 1878, and the Washington Star 
and Unton newspapers published then gave a description of 
the instrument. Copies of these papers were at once mailed 
to William H. Preece, Professor Scheelen, Count Du Moncel, 
and other pliysicists in Europe. 
tt 
A Biver HBeversed. 

A natural river begins in countless little runlets, which 
unite in a network of larger streams, to unite in their 
turn in still larger ones, until a strong current receives the 
united flow from all. The sunless stream that supplies a 
great city, like New York, reverses all this. It begins at a 
single stream and ends at a million outlets. The network 
of pipes through which the Croton is delivered aggregates a 
length of 440 miles, and the daily flow averages 85,000,000 
gallons, 

Ne nee a ann 
GOOD WORK FROM CHEAP PATENTS. 

It is not long since a prominent Englishman urged as an 
objection to cheap patents the comical plea that they gave 
an unnatural impulse to the inventive faculty, thereby fos- 
tering a preference for mere cleverness over honest work. 
As an awful example he pointed to the United States, 
‘‘ where the factitious value attached to inventions has tend- 
ed to produce an almost total sacrifice of solid workman- 
ship to flimsy ingenuity.” A very pretty comment on this 
charge may be found in the explanation given in the leading 
English papers of the secret of the dangerous character of 
American competition in cottons and other manufactures, 
The danger lies, they admit, not so much in the cheapness of 
American goods as in their superior quality and finish. 
Where they are known, American cottons are preferred to 
those of England in the great markets of the East, even at a 
higher price, because they are honestly made. The Satur- 
day Review attributes the decline and threatened loss of 
England’s trade in the East as much to “‘ the fraudulent folly 
of English manufacturers, who have lost their customers by 
palming off on them adulterated goods,” as to the natural 
advantages of American manufacturers. In like manner 
the London 7imes attributes the increase of American man- 
ufactures, and their successful competition with those of 
England, to their superiority as well as to genuine domes- 
tic advantages in the processes of manufacture. A Swiss 
commissioner to the Philadelphia Exhibition writes to his 
countrymen: ‘‘ Have you ever compared a rake, a spade, a 
knife, a hatchet, made in America, with tools made 
here? How much is Europe left behind! While our con- 
structors aim generally at products heavy, massive, solid, in 
appearance, and save rather in the quality of the metal than 


on the _ weight, 
American work- 
manship is light, 


pleasing to the eye, 
and employs almost 
exclusively good 
material.” 

At the exposition 
of objects of art at 
Munich there was 
nothing in cast iron 
which could be 
compared with a 
stove which he had 
brought from Amer- 
ica. ‘‘ Not merely 
for the good quality 
of the casting, but 
also inthe ornamen- 
tation.” Again, he 
says: ‘‘Who does 
not know American 
sewing machines ? 
And who has not 
already become sat- 
isfied, even when 
machines of the 
same kind are made 
in Europe in enor- 
mous quantities, 
that the somewhat 
higher price of the 
American machines 
is largely compen- 
sated for by their 
construction, their 
solidity, and their 
convenience?” So 
far from finding in 
American products 
any sacrifice of solid workmanship to flimsy ingenuity, this 
critical observer pronounces them generally ‘‘ handsome, 
solid, practical, light, and of good material,” and the verdict 
'of buyers, the world over, confirms his testimony. 
$$» +-9 
Trre.—A new wheel tire has been re- 
It consists in passing around the usual iron 


| New WHEEL 
| cently invented. 
| tire a rubber tire, and around this again an iron tire made in 
sections, so that each section may yield inward as the weight 
comes upon it. It is said to lessen noise, jarring, and Wear, 
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OCOLLMANN’S VALVE GEAR. 

We illustrate on this page a system of valve gear, recent- 
ly invented by Herr A. Collmann, of Vienna, which, in cer- 
tain points, resembles the well known Corliss and Sulzer 
gears. In our engravings (which we copy from Hngineer- 
tng), Fig. 1 is a perspective view, taken from a photograph 
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of a horizontal engine fitted with the Collmann gear; Figs. 
2 and 8 are sections through the cylinder and the guides re- 
spectively; Figs. 4. and 5 are copies of indicator diagrams 
taken from the engine shown in Fig.1. Double beat 
valves are used, two for admission on the top of the cylin- 
der, and two for exhaust below it. Ail four valves are 
worked from a horizontal shaft parallel to the axis of 
the cylinder, driven from the crank shaft by miter gear- 
ing. The governor 
(Figs. 1 and 8), of 
an approximately 
isochronous type, is 
driven from this 
shaft through a pair 

of screw wheels. 
The exhaust valves 
are worked by cams 
through an arrange- 
ment of lever shown 
plainly in Fig. 2. 
These valves are , 
lifted by the cams 
and allowed to 
drop shut by their 
own weight, and 
that of the levers 
and rods connccted 
with them. 

The mode of work- 
ing the steam valves 
is, however, the 
characteristic fea- 
‘ture of this gear. 
Referring to Figs. 
1 and 2, it will be 
noticed that on the 
auxiliary shaft there 
are two eccentrics, 
one for each valve. 
A pin in the eccen- 
tric rod is jointed 
directly to one end 
of a lever working 
on a horizontal axis 
fixed to the cylin- 
der. The other end 
of the same lever is 
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connected by a light link to the lower end of a little buffer 
rod working in a socket which is itself jointed above di- 
rectly to the valve spindle. The pin on the buffer rod is 
connected by a long link to a block capable of sliding on 
the upper end of the eccentric rod, which is made cylindri- 
cal for that purpose. Suppose this block to be fixed on 


THROUGH CYLINDER. 


the eccentric rod, and the eccentric to be in position to 
commence opening the valve. The eccentric is then nearly 
horizontal and turned towards the cylinder, so that the upper 
part of the rod is at its maximum distance from the cylin- 
der. The buffer rod and the link below it, which together 
form, as will be seen, a knee joint, are nearly in one vertical 
line, the joint between them being pulled forward by its 
connection with the eccentric rod, The flange on the lower 
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end of the socket rests on the buffer plate (which is covered 
with leather), and as the eccentric descends the latter is lifted 
(by the action of the lever), and the valve is thereby opened. 
As the eccentric descends the valve receives a motion deter- 
mined jointly by the motions of the eccentric and its rod. 
The former by itself would lift the valve; the upper end of 
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SECTION THROUGH GUIDES. 


the rod, however, comes continually nearer the cylinder, 
and by so doing pushes away the lower end of the buffer 
rod, a motion which would, by itself, tend always to leave 
the valve free to drop shut again. The particular point at 
which the valve does actually close will depend upon the 
position of the sliding block on the eccentric rod. The 
higher this is the greater will its motion be, the further will 
the knee be pushed out for any given position of the eccen- 
tric, and the earlier, 
therefore, will the 
cut-off take place. 
To make the change 
of cut-off automa- 
tic it is only neces- 
sary to control the 
position of the 
block on the eccen- 
tric rod by the gov- 
ernor, and this is 
done by the arrange- 
ment of levers 
shown in the en- 
gravings, 
New Industries. 
Within the past 
few years a great 
number of new in- 
dustrial operations 
have been estab- 
lished in the United 
States, from which 
have come two very 
important results— 
the employment of 
labor saving ma- 
chinery in a cheap- 
er, more rapid pro- 
duction, and the in- 
citement to the 
greater activity in 
improvement and 


invention of appli- 
ances. With the 
fact accomplished 
that one machine 
can do the work of 
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a dozen men, We see the evil of something worse than convict 
and Chinese cheap labor in our midst. We have an enormous 
addition to our population in the shape of automatic labor- 
saving machines. If one superintendent can take care of ten 
or twenty men, so here one man can take care of a half dozen 
machines doing each ten men’s work. The machines have 
the advantage that they cost nothing for provisions—slaves 
unfed, unclothed, and harnessed down for life, breathing 
steam and living on fire. 

While there is such an enormous increase in the power of 
production, with no increase in the demand for consumption, 
it is necessary that much invention and effort should be at 
work to increase the industrial employment of the people, 
and to increase the wants and requirements of a higher civi- 
lization now rendered feasible. While our people are thus 
thrown out of one employment, another should be offered. It 
is a fixed law that every citizen should have what he pays 
for—all the benefits and opportunities which the nation has 
power to bestow. Employment is the first right of man; 
traffic, pleasure, or associations resulting from labor are sec- 
ondary considerations. 
the United States should be engaged in producing everything 


which the world produces, not incompatible with climate | 


or nature. A close observer of the industrial economy of 
Germany, France, and Great Britain finds such a number of 
profitable industries there existing, and of which America 
has no knowledge, and for the productions of which we pay 


our money, as would give every person in America steady 


employment. The care of the United States should be, while 
affording an asylum to the over-crowded population of other 
nations, to enable them to bring their industries with them. 
oo OO 
AN ETHER ICE-MAKING MACHINE. 

The machine shown in the accompanying illustration is 
one made by Messrs. Duvallon & Lloyd, of Birmingham, 
England. It uses ether, and the apparatus consists of an engine 
and air pump combined on the same bed plate, a refrigerator, 
an ether condenser, a circulating pump, and one or more ice 
boxes, according to the quantity of ice required. In the ma- 
chine illustrated the air pump is 914 inches in diameter, driven 
direct by a steam engine, with 71¢ inch cylinders, the stroke 
being 21 inches. The two cylinders are arranged in line, 
the two piston rods being cottered to the crosshead. The 
guides consist of hollow angle pieces working on the cor- 
ners of the square bars. The air pump is double-acting. 
The connecting rods, one at each side of the cylinder, work 
on crank pins inserted in disks keyed on to the main shaft, 
one of these disks being of considerable weight, so as to act 
as a fly wheel. In the center of the main shaft is a pulley 
for driving overhead shafting, from which the circulating 
pump and the agitator derive their motion. The two inlet 
passages of the air pump, one at each end, are connected by 
a copper pipe, from which branches another copper pipe, 
placing them in communi- 
cation with the refrigera- 
tor. This is a cylindrical 
vessel, similar in construc- 
tion to a multitubular 
boiler, covered with felt 
and lagged with wood; the 
tubes are made of copper 
and riveted to brass end 
plates. On the other side 
of the air pump, the two 
outlet valves, connected in 
the same manner as the 
inlet valves, are placed in 
communication with the 
ether condenser, which is 
similar in construction to 
the refrigerator, but is of 
rectangular section and 
has no copper shell. The 
tubes communicate at each 
end with metal chambers, 
one of them acting as a re- 
ceptacle for the air which 
finds its way inside the 
condenser. The whole is 
immersed in a tank of 
wood or galvanized iron, 
through which a constant 
stream of water is made 
to pass for cooling and 
condensing the vapor of 
ether. A vacuum of about 
2514 inches, it is stated by 
fron, from which we ob- 
tain these particulars, is 
maintained by the air 
pump in the refrigerator, 
vaporizing the ether at a 
low temperature. The ab- 
sorption of heat due to 
this operation lowers the 
temperature of the strong 
brine, made to circulate, by means of the pump provided for 
that purpose, through the tubes and the ice box. The latter 
is a tank of red deal, varnished inside, with partitions hav- 
ing holes bored in them for allowing the brine to circulate 


of the blocks of ice required, and filled with pure water. 


To have employment the people of | 
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New Inventions. 


Mr. Frank H. Kean, of Cincinnati, Ohio, has added a use-| Mr. W. C. Phillips, of Norwalk, Conn., has invented an 
ful attachment to blacking brushes, in the shape of an ad-| improved Stair Fire Escape, made in parts, the number of 
justable scraper knife, by which hardened mud, etc., may | which in use is determined by the height of the point to be 
be easily removed from the shoe. The arrangement of the | reached, each part consisting of hinged sections capable of 


device is perfectly plain from our engraving. It will be 
noticed that the knife is curved at its front end, and that by 


IMPROVED SHOE BRUSH. 


the thumb nut it may be clamped so as to project as much 
as desired. This device was patented April 30, 1878. 

DN eam ea a ee Sd 

' Burns and Scalds. 

Dr. G. F. Waters, of Boston, Mass., author of the alkaline 
treatment, now so widely known for its remarkable suc- 
cess, says: 

‘‘My treatment is to apply to the burned surface bicarbo- 
nate of soda, if it is a wet surface, in fine powder; but if isa 
dry burn, use a paste of bicarbonate of soda and water, ora 
strong solution of the bicarbonate of soda in water, and 
apply to the burned surface. This relieves sunburns as well 
as burns from hot coals, melted sulphur, hot iron, steam, etc. 

‘* Always dispose the burned surface so that the blood can 
gravitate toward the heart if possible, as otherwise a con- 
tinuous pain may be felt, due to the dilatation of the blood 
vessels from the weight of the contained blood. 

‘« Tf bicarbonate of soda is not at hand, bicarbonate of potash 
Is the next best; biborate of soda does as well, but is not 
often found handy. Then the emulsion of lime water with 
oils makes a good dressing where the skin is broken. But 
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ETHER ICE-MAKING MACHINE. 


vaseline is preferable, as there is no odor from it and it is 
quite as bland.” 
i t- 0  ___-—_—_—_. 


Firty thousand dozen of American hay rakes, says a 
slowly. Between the partitions are suspended zinc moulds | writer in the Sheffield Daily Telegraph, have been ordered 
of rhombic form, varying in width according to the shape | and partly received by a single firm in Sheffield for this sea- 


son’s demand only. 


being locked in line or at angles by means of bolts operated 
by cords, suitably braced and capable of a variety of ad 
justment. 

An improved Ice Pitcher, invented by Mr. H. B. Beach, 
of West Meriden, Conn., has an interior china, glass, or 
other suitable lining, strengthened by a metallic layer spun 
around it, and secured to the body of the pitcher by a screw 
bolt and nut at the bottom. While the usual air space about 
the bow] is left, the strengthening obviates the danger of 
cracking the lining by dropping lumps of ice upon it or in 
case of falling. - 

Mr. A. R. Sherman, of Natick, R. I., has patented a con- 
venient Book Rack for church pews, in which a number of 
improvements are introduced, designed to hold the books 
shut, and also adjustable to hold small books in place. 

Mr. H. 8. Cate, of Millerstown, Pa., is the inventor of an 
improved adjustable and removable rubber Packing for Oil 
Wells, which is attached to the casing head, surrounding 
the tubing or cable, for the purpose of preserving the vacu- 
um or controlling flowing oil or gas while withdrawing tub- 
ing or drilling. 

Mr. J. R. Pierce, of -Orfordville, N. H., has patented a 
Horseshoe Spring which is claimed to spread the hoof of a 
horse’s foot without injury and without affecting the attach- 
ment of the shoe. The spring is V-shaped, pivoted at its 
angle to the toe of the shoe, and so formed that its arms ex- 
tend back along the sides of the frog and bear against the 
inner sides of the rim of the hoof, at its heel. 

Mr. Emerson Cole, of Brooklyn, N. Y., has patented an 
improved Bung Fastener, made of atapering pointed strip 
of sheet metal, having near its wider end burrs, which enter 
the sides of the bung hole as the bung is driven in with the 
fastener between it andthe hole. The fastener is also made 
in convenient form to bend over the bung after it is 
driven in. 

An improved Sled, the invention of Mr. R. Armstrong, of 
Portland, New Brunswick, is so constructed that each run- 
ner is allowed sufficient mobility to pass over inequalities 
of road without disturbing the position of its fellow to any 
material extent. 

In an improved Cooking Stove, patented by Mr. H. R. 
Smith, of Minnesota Lake, Minn., the arrangement is adapt- 
able to burning hay as well as wood or coal, mainly for the 
purpose of utilizing the cheap hay crops of the Western 
States, after the hay is properly prepared or baled for the 
purpose. 

Anu improved Oil Well Torpedo, invented by Mr. W. 
Haus, of Church P. O., Pa., consists of an interior explod- 
ing shell and an exterior 
case filled with a sawdust 
or paper mixture. The 
object is to furnish means 
for exploding the torpedo 
in case the regular caps 
fail, without drawing it 
out of the well; and to this 
end a supplementary ex- 
ploder, with capped rods 
and a second anvil, oper- 
ated by dropping a weight 
from above, are provided. 

In a new Iron Fence the 
inventor, Mr. A. Zimmer- 
er, of Nebraska City, Neb., 
provides the lower ends of 
each fence post with a 
screw thread correspond- 

a ing with a screw hole in a 
— \ qi metallic base plate attached 
= to a block set firmly in the 
earth. Each post is notched 
at its upper end, and the 
top rails have oblong slots, 
so that the rails may be 
secured to the posts by in- 
serting the ends through 
the slots and then turning 
the posts in their screw 
sockets. : 

Mr. J. Gallaspie, of Rus- 
siaville, Ind., has patented 
an improved Trace Hold- 
er, constructed witha view 
to keeping the traces 
straight and preventing 
them from swinging about 
when slack. It is formed 
of two pieces, hinged to- 
gether at their lower ends, 
notched upon their inner 
sides to allow a space for 
receiving the trace, and secured to each other by a thumb- 
screw at the upper end of the smaller part. An eye in the 
upper end of the longer part receives a supporting strap, 
which is secured to the hip strap of the harness. 

A Rainwater Filter, designed to filter the water passing 
from a roof to a cistern, has been patented by Messrs, W. 
H. Thomas and T. H. Oarter, of Mount Sterling, Ky. 


388 


Scientific American. 


[ 


JUNE 22, 1878. 


Freezing in winter is avoided by the automatic draining off 
of the water in the filter as soon as the supply from the roof 
ceases; but it is closed again; so as to cause the water to pass 
through the filtering material, as soon as water is supplied 
from the roof. ; 
$i 
Interesting Electrical and Magnetic Exneriments. 


At a recent evening lecture at the Royal Institution, Lon- 


Messrs. Siemens Bros. exhibited one of their dynamo-elec- 
tric machines capable of giving an electric light equal to 
1,200 normal sperm candles; an electric lamp was also shown 
by the same firm. 

Among the other scientific apparatus, the Edison ‘‘ phono- 
graph” was shown in action by Mr. Stroh, and explained in 
| a short lecture by Mr. W. H. Preece. 

The ‘‘ mechanical chameleon,” the invention of Mr. A. B. 


to the depth of from 80 to 40 feet, in the hard, sharp sand at 
that yard. 
After signing my contract, I was informed by the then 
| Chief Engineer of the Navy Department that a corps of en- 
gineers had tried the experiment of driving piles at that 
yard, and that the maximum depth to which they could pos- 
sibly be driven was 15 feet; at that depth the heads of the 
| piles were boomed up, though banded with iron hoops, and 


don, a discourse was delivered by Sir William Thomson, Dr. | Kempe, excited much interest among the more scientific por- ‘that the hammer rebounded without moving the pile. 


Siemens being in the chair. 
of Stress on the Magnetization of Iron, Cobalt, and Nickel.” 
Sir William first pointed out that certain magnetic bodies 
possessed the power of retaining magnetism in a greater de- 
gree than others, iron possessing this force in a high, and 
nickel and cobalt in a lesser degree; paramagnetic bodies 
do not possess this power. 

The magnetic property in bodies might be different in dif- 
ferent directions; that is, it varied according to the structure 
of the body. Some bodies could be isotropic; that is, their 
magnetic properties might be the same in all parts of their 
mass; thus, a lump of dough, when uniformly kneaded and 
placed between the poles of a powerful magnet, was unaf- 
fected; but when compressed in one direction, became in- 
fluenced by the magnetism. 

The influence of the magnetism of the earth on a bar of 
soft iron was next pointed out, the bar becoming magnetic 
when held in the line of the dipping needle, the upper end 
of the bar always taking the same magnetism, even when 
the ends were reversed, after the bar had been held in one 
direction. 

One interesting experiment consisted in inverting a bar of 
iron, part of the weathercock of Oxford Cathedral, which 
had stood upright in the steeple for over 300 years, and had 
been carefully treasured by.Faraday in the same position, 
with the same end up, ever since. It would have been a 
scientific sacrilege to have done so idly, but the object was 
to see whether, after three centuries of fixity in position, it 
had acquired a fixity of magnetization. Noone had a better 
right to perform the act than the philosopher to whom Fara- 
day has handed on the lamp, and no one could have done it 
with more reverence. The result could not be predicted, 
and it was awaited with considerable interest. Before inver- 
sion, the upper end of the bar wasa true north pole by virtue 
of its position, and the lower end a true south pole. After 
inversion, the latter became a true north pole, and the former 
upper end a true south pole, showing that the magnetic in- 
duction of 300 years had not taken a permanent hold upon 
the iron. 

The effect of striking a bar of iron, cobalt, or nickel, held 
in the line of the dipping needle, was shown to give a very 
perceptible amount of magnetism to them, even when the 
blows were very slight. 

It was pointed out that this effect was very much more 
considerable in long than in short bars, and that therefore it 
was advisable to avoid the use of such bars, long in propor- 
tion to their breadth, for stanchions in ships, as compass er- 
rors might become considerable from the magnetism which 
such bars might acquire. 

Villari’s discovery was next alluded to, namely, that the 
effect of stretching a magnetized wire was to increase its 
magnetism, this increase reaching a maximum at a certain 
point, and then decreasing as the strain wasstill further in- 
creased. On the relaxation of the strain the magnetic con- 
dition of the wire was nearly, but not quite, restored to its 
normal power. 

Sir William had extended these experiments by determining 
the effect of transverse strains such as is produced by apply- 


ing hydraulic pressure in an iron tube; this transverse strain | 


was found to decrease the magnetic force in the tube when the 
magnetic power was feeble, a maximum being reached at a 
certain strain; when the magnetism was strong the opposite 
effect was produced, a transverse strain producing an in- 
creased effect, rising to a maximum at a certain strain. 

The effect of torsion on a wire was found to be to decrease 
the magnetic power in a wire, no matter which way the twist 
was made; but on the relaxation of the twist, the magnetic 
power remaining in the wire was less than it was at first. 

In conclusion, says the Telegraphic Journal, Sir William 
said that the values of the discoveries did not necessarily lie 
in their immediate practical application, but in the fact that 
every new law brought to light added a link to the chain of 
human knowledge, and must be a gain to mankind. 

The Annual Soirée of the Royal Society was held at the 
society’s rooms in Burlington House on the Ist of May. A 
large and distinguished company was present. Among the 
objects exhibited, those of an electrical nature came in fora 
fair share of notice. The Telephone Company exhibited 
various forms of apparatus; the ‘telephone harp,” of Mr. 
F. A. Gower, being the most prominent instrument. This 
invention enables some of the sonorous properties of the tel- 
ephone to be rendered perfectly audible to a large audience. 
The telephone being a most unsatisfactory instrument for 
audible demonstration to a large audience, the harp of Mr. 
Gower will prove very useful for keeping up the interest of 
lectures on the subject. 

Mr. Henry Edmunds exhibited his method of showing va- 
riations in the pitch of sonorous vibrations by means of a re- 
volving vacnum tube. 

Mr. Robert Sabine exhibited his discovery of the effect of 
light on selenium in generating an electro-motive force. 

Mr. Ladd exhibited a large Holtz electrical machine, and 
specimens of Byrne’s American pneumatic battery, lately 
illustrated in the ScreNTIFIC AMERICAN. 


The subject was ‘‘ The Effects | tion of the visitors. This ingenious apparatus, by mechani- | 


cal means, enables all the gradations of tint of any two 
colors to be obtained and to be varied at will, the one tint 
dissolving gradually or suddenly into any other, or remain- 
ing stationary if required. 

Mr. Francis Galton, F.R.S., exhibited a curious optical 
instrument, by which portraits of different persons could be 
combined so as to form a new face possessing the character- 
istics of each individual portrait. 

Mr. Nathaniel Holmes showed in action his flashing light 
signal apparatus, in which a brilliant ‘‘ flare” is produced 
by the action of water dropping on phosphuret of lime. 


—— - ——_ —-_ 


Communicntions. 


Setting Boilers. 
To the Editor of the Scientific American: 

Some years since I took charge of a sugar plantation on 
the Spanish Main, 8. A. Four hundred tons of coal (when 
it could be procured) and about three hundred cords of 

| wood were consumed every season. I had not time to make 
| any changes the first season, but although the average was 
bill one hundred cords. The second year I made the 
changes below described in boiler settings, and consumed 
two hundred tons of coal and one hundred and forty cords 
of wood. I burned all the bagass. 

The boilers were three in number,twenty-five feet between 


heads, four feet diameter, each containing two twelve-inch 
flues. The old settings were of tiles and stone, sixteen 
square feet of grate surface for each one, and were in inde- 
| pendent settings. There were two bridge walls straight 
| across, one at the back end of the grates, the other at the 
back end of the boiler. The boiler was eighteen inches 
above the bridge walls. Thespace between the bridge walls 
was about four feet deep and vacant. The alteration con- 
sisted in making a bridge wall twelve feet wide on a circle 
with the boiler, the front end fifteen inches therefrom, and 
the back end eight inches below the boiler, like part of a 
conical tube, shown at D, Fig. 1. Back of this wail a 
‘straight wall was placed, between which and the former 
was left a space 12 inches wide, and on each side of which 
was placed a door with a register, A, of four square inches, 
for the admission of air. Back of the last wall was con- 
structed the combustion chamber, C. B is a bonnet of 
boiler iron; P, Fig. 2, cast iron plates. The masonry was 
‘not in contact with the boilers. 
| The grate surface was increased 
for each boiler from sixteen to 
20°5 square fect by putting in 
bars five feet long in place of 
four foot bars taken out. My 
method of firing was as fol- 
lows: Our coal was usually 
about one third slack. Coarse 
coal sufficient to make a good 
fire was separated from the dust 
with rakes, and after a good fire was obtained, bagass or 


FIG.2. 
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wood was thrown on, followed by a light but frequent fir- | 
ing of slack coal. Before the alterations were made we 
made a great quantity of ashes, lodging under the boilers | 


and in the flues and front bonnet. After this no ashes of 
any account were made, but a small amount of fine whitish 
dust collected in the combustion chamber. The heat in the 
combustion chamber was intense. No blower was used at 
any time. The fires were run down and hauled every run 
and new fires made. Everything which came from the 
furnaces and ash pits was screened, and whatever passed 
through a No. 8 screen was thrown away. No coal dust of 
any account passed through the grates. This method of 
boiler setting is not patented, as far as I know. 

Bangor, Me. FRANK B. Cort. 

8 -  - 
Driving Piles in Sand. 
To the Editor of the Scientific American: 

Referring to the communication of F. L. James, M.D., 
in the ScIENTIFIC AMERICAN of June1, 1878, page 340, per- 
mit me to give my experience. 

Some 30 years ago I made a contract with the United 


increased I decreased the coal bill eighty tons and the wood | : ; 
| that Hughes’ discovery is not merely identical with his, but 


I inquired how heavy a hammer had been used, and was 
‘informed that it weighed 1 ton; it struck me at once that it 
, was like trying to drive a 6 inch spike with a tack hammer 
| instead of using an 8 lb. maul. 

I obtained hammers weighing two tons and a half, and al- 
lowed them to fall but 12 feet: the result was that I drove 
my 3,000 piles without banding the heads, the effect of the 
blow being to polish the heads of the piles. 

If you will publish the above it will be of more benefit to 
the practical mechanic than the long article on the same 
subject illustrated by letters, figures, and hieroglyphics which 
I recently saw in a scientific magazine. 


New York, May 23. Joun 8. GILBERT. 


——— ie 


HUGHES’ MICROPHONE AN ALLEGED PIRACY. 

Mr. Thomas A. Edison sends us a communication in 
which he points out in some detail that Professor Hughes’ 
microphone is a piracy on his carbon telephone, which, it 
will be remembered, is based on the great changes of resis- 
tance to the electrical current which occurin carbon under 
minute pressures. We illustrated both of these inventions 
in our issue of June 8, 1878, and at the same time pointed 
out the close similarity between them. Mr. Edison states 


that the correspondence continues down to the minutis 
which many who concede the similarity of the investigations 
in other respects believe to constitute a distinctive feature 
in favor of Hughes. Mr. Edison says that “ the subdivision 
of carbon has been repeatedly tested by me in my experi- 
ments on the telephone,” and that he has employed the met- 
allization of the carbon by plunging it in mercury for many 
years past. The change of electrical resistance with enor- 
mous rapidity by plumbago under pressure was published, 
as we have previously stated, in this journal on July 28, 1877, 
and we have already pointed out a fact dwelt upon by Mr. 
Edison in his present letter, namely, that Edison some time 
since abolished the vibrating plate in the carbon telephone, 
substituting a solid plate, and thus removing the last possi- 
ble distinctive difference between the completed form of his 
device and the same form of the pirated microphone of 
Hughes. 

It is not necessary to dwell on these points, because they 
are very few and simple, and the reader can review them by 
turning back to the illustrated description, above referred to, 
of the devices of both Hughes and Edison. The more in- 
teresting part of Mr. Edison’s letter is its conclusion, wherein 
he implicates Mr. William H. Preece, the coadjutor of Pro- 
fessor Hughes, in introducing the microphone. 

Mr. Preece is electrician to the London Post Office, the 
author of several works on electrical subjects, and an expert 
of considerable ability in that line. In the early part of last 
year, Mr. Edison states in the letter before us, he came to this 
country and visited Mr. Edison at hislaboratory. With that 
freedom which is characteristic of the man, Edison exhibi- 
ted to him the experiments which he had under way, includ- 
ing those involving the carbon telephone. At Preece’s ex- 
pressed desire Edison made him his agent for the presenta- 
tion of this telephone in England. Subsequently Preece 


' was also charged with the introduction of the phonograph 


in that country, and thereafter Edison kept him fully ad- 
vised of his advances, both by private letter and by mailing 
him published accounts. Among other journals sent to 
Preece was a copy of the Washington Star, of April 19 last, 
containing an account of Edison’s modification of the car- 
bon for measuring minute degrees of heat; and that this was 
received by Preece before the presentation of the micro- 
phone to the Royal Society is amply proved by the fact that 
that gentleman embodied an extract from the account in an 
address delivered, in May, hefore the London Society of Arts. 
This extreme sensitiveness to heat, it will be remembered, is 
claimed to be a special discovery of Hughes in relation to 
the microphone. It is somewhat remarkable besides, in view 
of the above, that the announcement of Hughes’ observation 
of the capabilities of the microphone as a thermometer ap- 
| pears as an addendum to the Hngineer’s publication of the 
paper, read by Huxley, announcing the invention of the mi 
crophone to the Royal Society, and that our cotemporary 
| Stated that the discovery had been made by Hughes sine 
the presentation of the communication by Huxley. 
Mr. Edison says, in conclusion, that he considers the con 
duct of Mr. Preece, in this matter, ‘‘as not merely a viola 
tion of my own rights as an inventor, but as a gross infringe 


ment of the confidence obtained under the guise of friend | 
ship.” Mr. Hughes’ part, under this aspect of affairs, is in 


explicable, and responses from both him and Mr. Preece, ir 
answer to these charges, will be awaited with interest. 
a 
THE Direct CaBLE DuPLEXxED.—Dr. Muirhead has jus' 
successfully applied the duplex system to the direct cable 
between Torbay and Ireland. the longest line yet duplexed 
Trial tests show an actual speed in working commercia 


States Government to build a granite basin at the Pensacola | messages of from seventeen to twenty words a minute, 


{navy yard, which required the driving of about 8,000 piles, 


thereby doubling the capacity of the cable. 


JunE 22, 1878.] 


THE TRICHINE IN SHAD. 


BY JOHN MICHELS, 


A mischievous report has been recently circulated by the | will do this in some sense, but the best instrument for the 


public press, stating that shad of the present season were 
infested with trichinge, one of the most disgusting and dan- 
gerous forms of human parasites. 

Although the rumor was absurd and appeared to require 
no contradiction, those in the trade stated that the public 
were alarmed and the trade much affected. Thinking that 
a specific statement would be welcome, I made an investi- 
gation into the merits of the case, to discover what had 
given rise to this libel on a wholesome and delicious fish. 

Fish in the New York market were carefully examined 
and large quantities of the offal searched; this was followed 
by a microscopical examination for more minute organisms. 
The same work was continued on the schooners, and both 
masters and men closely questioned on the subject. 

The result showed the shad to be perfectly healthy, and 


Srientific American. 


[son by averaging many portraits. The author exhibited 
A stereoscope | article, in which he has endeavored to collect the scattered 


methods of optically combining portraits. 


purpose is a ‘‘ double image prism ” of Iceland spar. 


MICROSCOPY. 

The Erysiphe or ‘‘ Blights.”—Those who are accustomed 
‘to go about with their eyes open, and are observant of the 
commoner things in nature—and we by no means wish to in- 

clude in this class the recent purchasers of ‘ alligator wood ” 
-—can scarcely fail to observe here and there by the wayside, 
_in June, clumps of grass which have the appearance of be- 
ing covered with a hoar frost. Let some of these specimens 
be carried carefully home and examined under a low power 
of the microscope, and the observer will be amply repaid for 
his trouble. The apparently chalky dust wiil reveal itself 
under the form of a forest of vegetable crystallization; ‘‘lit- 
tle bundles of delicate threads, clear and crystalline, com- 


posed of numerous roundish or spherical cells attached to 
each other in a bead-like manner,” will be seen seated on a 
network o¢ slender branching filaments called collectively a 
mycettum (Fig 1). This curious and interesting object is the 
primary stage of a minute parasitic plant belonging to the 
large and widely disseminated order of cryptogams, the 
Fungt. A mould which has for many years caused great havoc 


free from any form of life that need cause any alarm. The 
key of the mystery is probably as follows: I found most 
fish, both large and small, troubled with a thread-like worm, 
in length about three quarters of aninch. They were met 
with in the gills and intestines of the large red snapper from 
the far South, and in small fish from the Bay of New 
York. 

Having secured various specimens of these worms, they 
were prepared and mounted in the usual manner. Trichinss 
are not visible to the ordinary vision, the cyst in which they 
lie coiled being 1-50 of aninch. So clearly these worms, 
three quarters of an inch long, were not trichine. . 

What were they? I should describe them as belonging to ! 
the order of free Nematoidee, called Angutllule, which are 
found almost everywhere, and abound in surface mud of | 
rivers, aquatic plants, etc., etc. | 

The marine species are considered perfectly harmless, and 
die shortly after desiccation. They probably enter the fish 
with the food, and are thus met with in the intestines and» 
about the gills. Of course they are all removed when the fish 
are gutted and cleaned, and would be powerless for evil if 
they remained. 

The Nematoid group is divided into two groups, the first 
including such formidable and well Known human parasites 
as the celebrated trichina, the Guinea worm, and the Ascarts 
lumbricoides, and a host of more or less note; and secondly, 
of a class still more numerous, which are not parasitic at 
any period of their life, and lead a free existence. The 
worms recently observed by me belong to the second class, 
and never become encysted, and therefore can never be mis- 
taken for trichine. Much interest is attached to the family 
of Angutllulidea, which is known to include over 180 varie- 
ties; and numerous workers are in the fleld, among whom 
we may name Dr. Cobbold, of England, and our own Pro- 
fessor Leidy. 

In regard to trichine, I may mention the fact that M. 
Colin confirmed the observations of Fuchs and Pagenstecher, 
that it iaonly in mammals that the trichins are enabled to 
pass into the muscular system and remain imbedded there, 
preserving their vitality. Such being the case, fish can al- 
ways be eaten with perfect safety, so far as danger from 
trichine is concerned. 

i ____—_ 
Composite Portraits. 

At a recent meeting of the Anthropological Institute, 
London, Mr. Francis Galton, F.R.S., read a paper ‘‘ On'! 
Composite Portraits, made by combining those of various. 
Persons into a single Resultant Figure.” The author re- 
marked that when images of many different persons are_ 
successively thrown for a short time on the same portion of 1. Grass mould (Oidi S eariaciieht aca ae alawcks 
a sensitive photographic plate, the composite figure that 3 pase blight, i 4. hapa ot willow biliut highly i 
results is found to have an unexpectedly good definition. No nified. 5. Tip of appendage of willow blight, magnified 500 times. 6. Tip 
person who saw one of these composites for the first time of viburnum blight, 500 times. 7. Tip of chestnut blight, 500 times. 8. 
would doubt its being the likeness of a real person, | Tip of honeysuckle blight, 500 times. 9. Tip of guelder rose blight, 500 
whereas it is no such thing; it represents the average of ean ae ee = aan sponeeptael: b. Sporan- 
many. Of course the component images must all be in the 
same attitude and of the same size, but exactitude in these among the grape vines of Europe is just another such incom- 
respects is unnecessary. The important requisite is that the plete fungus, called Oidiwm tuckers. The leaves of nearly 
images should be carefully superimposed, and this is a very | every lilac bush will be observed in midsummer to be cov- 
easy matter to effect. The author begins by collecting pho- | ered with irregular patches of a whitish substance that might, 
tographs of persons of the same general type of features and | to the casual observer, suggest a coating of dust derived from 
taken in the same attitudes. These are reduced photograph- | the road. If one of the leaves be examined at this stage with 
ically to the same size. Then they are severally adjusted ; a powerful lens this apparent dust will be found to consist 
under fixed cross wires until one wire cuts the pupils of the | of delicate cobweb-like threads, branching and interlacing in 
eyes and the other bisects the interval between them. Then every direction. Later in the season another examination 
a hinged arm, carrying two points, is pressed down and | will reveal, seated on these filaments, numerous little spheri- 
_ pricks two register marks. When all the portraits have been ‘cal objects, some exceedingly minute and white, others a 
thus prepared they are hung one in front of the other on trifle larger and yellow, and others again brown. The white 
two pins sticking out of a screen in front of the camera and and yellow bodies are the young, and the dark brown ones 
passing through their register holes. They are photographed ‘the mature fruit of one of these fungi. These interlacing, 
successively by removing one after the other to the last. | delicate filaments (called a mycelium), along with their fruit, 
Suppose there are ten component portraits, and that it would | constitute what is popularly known as a ‘“‘ white mildew,” 
require 100 seconds exposure to get a satisfactory image of | ‘‘ white mould,” or ‘*blight;” and such a one as we have 
any one of thenr, then each of the ten portraits is exposed | described, in company with a host of similar forms, infesting 
ten seconds only. The composite retains what is common! various plants, go to make up the group known to botanists 
to all the components, while individual peculiarities have in | as the Hrysiphei. 
it no perceptible trace; the result is a handsome and regular} These little parasites are of melancholy interest to the hor- 
face. Many specimens were exhibited. Even two faces /|ticulturist and gardener, to whom they often prove great 
will often make a fair combination, but the larger the num- | pests. For most of them grow on living leaves and fruits, 
ber the better, if they all have the same general cast of'and are very destructive, either by ‘‘directly diverting the 
features. The uses of the process are to procure anthropo-| nutritive juices from their proper office and appropriating 
logical types, to compare the average. likeness of a family of | them to their own use, or by blocking up the stomata of the 
brothers and sisters with that of their near ancestry—namely, | leaves and impeding the free action of the rays of light and 
two parents, four grandparents, and the uncles and aunts | of the surrounding atmosphere.” | 
on both sides; and to obtain a good likeness of the same per-| Professor C. E. Bessey, of the Iowa Agricultural College, 


PLANT BLIGHTS OR MOULDS. 


has recently sent us a paper, with the title which heads this 


literature of the subject, and to give ‘‘an enumeration and 
description of the species known ” to occur in America, ‘‘ and 
which have been catalogued; with descriptions of all the 
species.” This paper will undoubtedly prove of great ser- 
vice to those beginning the study of the fungi, and who find 
it difficult to obtain the necessary publications on the subject. 
Our own experience, however, is that it is very unsafe to rely 
on descriptions alone for the identification of these micro- 
scopic plants, authentic specimens being necessary for com- 
parison. And this is made the‘more necessary from the fact 
that more than one species frequently establishes itself on 
the same host. 

But to return to our subject: If one of the brown spheri- 
cal bodies be placed in a drop of water, under a thin cover, 
and examined with a high power of the microscope, there 
will be seen to escape from it, on rupturing its membranous 
walls by a slight pressure on the cover (a), several pyriform, 
transparent sacs, in which are inclosed a definite number of 
spores, which vary in different species. The arrangement 
of these spore cases (sporangia) in the interior of the concep- 
tacles is shown in a vertical section at Fig. 4. The number 
of spore cases (0) contained in each of these brown concep- 
tacles varies, according to the genera and species, from one 
to twenty, or more. The remarkable feature about these lit- 
tle plants, however—that which is calculated to give them 
an interest outside of any scientific consideration—is the 
beauty of their ornamentation, which renders them desirable 
objects for mounting and preservation in the cabinet of every 
microscopist. Surrounding each conceptacle may be seen, 
radiating from every side, numerous (usually colorless) ap- 
pendages. In the genus Erysiphe, from which the group 
takes its name, these appendages are long and floccose; in 
another genus they are only six or eight in number, and short 
and needle-shaped, from a bulbous base (Fig. 8); in another 
they are hooked or curled at their apices (Figs. 2 and 5); in 
another, again, they are long and once or twice forked; and 
finally in one genus, Microspheria, the tips of the appendages 
assume in their ramifications the most exquisite and varied 
forms. It is almost impossible to do justice to these elegant 
objects with the pencil, and their marvelous beauty and 
symmetry can only be appreciated by viewing them under 
the microscope. We have endeavored to give an idea of 
their general form in the annexed figures, 6, 7, 8, and 9. 
There is a wide field for study and investigation in the life 
history of these little plants, which might well be undertaken 
by some of our microscupists who have good instruments 
and no definite work in hand. The Rev. M. J. Berkeley has 
already described and figured (Transactions Horticultural So- 
evety, vol. ix., p. 68) five different forms of fruit which are 
produced during the course of the development of the hop- 
blight: First, the moniliform threads on the mycelium, which 
we have already alluded to as Oidium (Fig. 1); second, large 
stylospores produced in sporangia; third, smaller stylospores 
generated in pycnidia; fourth, sporules formed in the joints 
of the necklace like Ovdtum stage; and fifth, the sporangia 
containing the spores produced in conceptacles, such as we 
have described, and which is the mature fruit of the 


fungus. 
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The Olive as an American Product. 

The olive has been successfully grown in California and 
in South Carolina, though not for profit. Gen. A. C. Jones, 
of the Department of Agriculture, after a careful investiga- 
tion of the matter, is confident that there is no good reason 
why olive culture should not be profitably added to the list 
of our industries. The forthcoming annual report of the 
Department contains a paper in which is given a large 
amount of information with regard to the soils and climates 
most favorable to these trees, and the inducements they 
offer to the cultivator. In full bearing the olive tree yiclds 
from two to three bushels of fruit, producing from fifteen to 
twenty pounds of oil. An acre of Jand properly planted 
should contain about one hundred trees, and grass or other 
crops may be cultivated between the trees to advantage. 
Throughout the Mediterranean region the olive is an im- 
portant source of industrial wealth; and since, in many 
parts, the climate of our country is not unfriendly to the 
tree, its cultivation may prove a real and valuable addition 
to our resources. 
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Our Exports. 

The valuc of fifteen of our principal articles of export for 
the year 1877 was as follows: Cotton, $171,118,508; petro- 
leum, $61,789,438; bacon and ham, $49,512,621; wheat, 
$47,135,562; Indian corn, $41,621,245; tobacco, $32,020,214; 
lard, $25,562,665; gold and silver, coin and bullion, $42,966. - 
085; wheat flour, $21,603,947; lumber, $15,041,747; checse, 
$12,700,627; wool and woolen goods, $9,834,849; tallow, 
$7,883,616; beef, $7,503,475. Itis a notable fact that petro- 
leum, the product of a small area in an otherwise worthless 
region, stands second on the list. It brings to this country 
from abroad more gold than any other commodity except 
cotton. Fifteen years ago not a barrel had been exported. 
For ages petroleum had been known in the Old World, yet 
its use was comparatively insignificant until American In- 
ventors devised the means for collecting it in unlimited 
quantities, and a thousand other means for transporting, 
refining, and applying it to profitable uses. Who can tell 
what other natural products of incalculable value are still 
lying undeveloped, waiting for the genius of our inventors 
to call them into life and usefulness? 


ee ooo’ 


390 


Scientific American, 


[JUNE 22, 1878. 


New Agricultural Inventions. 


both applied to compressing the bale, and the automatic up- 


Mr. G. R. Pierpont, of North Haven, Conn., has invented | ward movement of the upper follower when the power is re- 
a new Straw Cutter, or machine for cutting hay, straw, etc., | moved. 


for feed. It has two cutting blades, pivoted together like a 
pair of scissors, operated by connecting bars and a double 
crank, and arranged at the end of the feed box, in connec- 
tion with an adjustable gauge plate and guides. 

An improved Machine for Separating Garlic from Grain, 
recently patented by Messrs. D. Shamberger and J. Carroll, 
of Beckleysville, Md., consists of a revolving cylinder hav- 
ing teeth or cards, in combination with a pressure roller at 
one side and a clearing brush at the opposite side, the grain 
being conducted off below the pressure roller and the garlic 
below the clearing brush. 

Mr. N. D. Edmondson, of Crown Point, Ind., has designed 
an improved Sulky Scraper for grading roads, lawns, etc., 
in which the mechanism for holding the scraper in position 
for collecting or discharging the load, or carrying it from 
place to place, is efficient and readily controlled by the driver. 

A light and strong Picket Fence, patented by Mr. C. H. 
Phelps, of Williamsfield, Ohio, is made by combining, with 
the pickets, longitudinal T rails formed of two side bars 
riveted to the pickets, and slotted top bars secured to the 
side bars by keys through the pickets. The posts are braced 
by anchors secured to the fence by brace rods and a yoke. 

A new Gate, of the class in which a person on horseback 
or in a wagon is enabled to open or close the gate by operat- 
ing a projecting lever, has been patented by Mr. B. B. 
Huntington, of New Richmond, Wis. Its advantage con- 
sists in simplicity of construction and being made without 
pulleys or wires. 

A convenient Apparatus for Steaming Feed, which is 
claimed to generate steam with small consumption of fuel, 
and to furnish dry steam for heating, etc., has been patented 
by Messrs. D. D. Darling, L. L. Parshall, and F. H. Wen- 
dell, of Coldwater, Mich. It consists of a furnace with a 
central tube and coil of pipe, connected by a top and bot- 
tom pipe, with a tank having a central downward extending 
pipe for supplying water, a float, and a steam exit pipe. 

Mr. 8. Carnes, of Jonesborough, Ga., has made an im- 
provement in Plow Stocks, intended to give increased 
strength and lightness. It consists in making the standard 
in two parts, bolted together at their middle and lower ends, 
one bar passing up and bending over the plow beam and ad- 
justable vertically upon it, while the other bar is bent rear- 
wardly to form a brace. 

Mr. H. M. Freeman, of Lathrop, Mo., is the inventor of 
an improved Riding Attachment for Plows, which is claimed 
to be so constructed that the plow may be adjusted to work 
at any desired depth, that the frame is kept level whether 
the plow is running upon a Jevel with the wheel or below it, 
and that the plow may be turned upon asquare corner. 

An improved Bale Tie, invented by Mr. C. H. Chase, of 
New Orleans, La., is a strip of sheet metal having one of 
its ends doubled over upon itself, the same being 
bent on a line drawn across the strip at an angle of 
45°, so that the folded end forms a right angle with 
the main part of the strip. The folded over por- 
tion is returned upon itself and again bent forward, 
forming a U-shaped loop for receiving the opposite 
end of the tie, which has oblong apertures for re- 
ceiving the bent end. ; 

Mr. 8. Ruggles, of Three Rivers, Mass., has pat- 
ented a Potato Bug Exterminator, consisting of a 
poison reservoir carried on the back, and having 
two sprinkling tubes, so as to save time by operat- 
ing on two rows of plants at once. Within the re- 
servoir is a reciprocating stirrer, which is operated 
by an angular lever strapped to the arm. 

An improvement upon the Corn Sheller patented 
August 17, 1875, by Messrs. W. H. Hall and C. 8. 
Yingst, of Tiffin, Ohio, has been made by one of 
the original patentees, Mr. Hall. It relates to de- 
tails of construction designed to produce a better 
article at less cost than heretofore practicable. 

Mr. Henry Cutler, of Wilbraham, Mass., is the 
inventor of a new Grain Drier which is claimed to 
effect its purpose rapidly without danger of burn 
ing the grain. It consists of a cylinder, provided 
with suitable feed and discharge ducts, and heated 
by a current of hot air. In this is a revolving hol- 
low shaft carrying steam heated arms, which con- 
stantly stir the grain. 

Mr. R. W. Hazen, of Fremont, Neb., has pat- 
ented an improved Ventilator for Corn Cribs, for 
ventilating the mass of the corn, to prevent it from 
spoiling, hasten the drying, and bring it quicker 
into marketable condition. The invention consists 
in slotting the floor of the crib with air passages, 
and by a peculiar arrangement of boards and 
blocks preventing leakage of any shelled corn. 

An improved Hay Press, invented by Mr. H. R. 
Smith, of Minnesota Lake, Minn., may be briefly 
described as a pressbox with a reciprocating follower, oper- 
ated by suitable lever mechanism. The top and bottom of 
the pressbox are longitudinally slotted, the slots being wider 
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at one cnd than the other, for the purpose of facilitating 


the passage of the bands in tying them around the bale. 
The follower is made of sections with enlarged heads, which 
leave spaces just wide enough for the passage of the bands. 

A new Baling Press has been invented by Mr. J. H. Si- 
monson, of East Norwich, N. Y. The peculiarity of con- 
struction is the means by which the power and resistance are 


CARR’S IMPROVED DREDGER. 
We illustrate herewith a new submarine excavator, de- 
signed to be attached directly to the bow and sides of a ves- 


—— 
—= 
—— 


7 
eZ 
ie 


a 
~~ 


> 
\ 


Re 
=“ 
<S 
NJ 


CARR'S IMPROVED DREDGER. 


sel, and to be used for removing sand bars, submarine 
marshes, and other obstructions to navigation. 

On the bow of the boat is an iron bar, to the lower end of 
which is secured a double mould-board plow. The upper 
end of the bar forms a screw rod, passes through a bearing, 
and is provided with a wheel, A. To each wing of the plow is 
pivoted a bar, and to these bars are attached several single 
mould-board plows. To the rear end of each bar is attached 
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HOLCOMB’S HOT AIR FURNACE. 


a jointed lever, B, by means of which each series of plows 
can be raised or lowered, while all the plows can be lifted 
by the wheel, A. This adjustment being at the bow of the 
boat, if the vessel is stopped before it gets through an ob- 
struction, the plows can be raised, and the boat backed and 
extricated. The plows may then be lowered again and 
work resumed. As the plows enter the bottom the material 
is loosened and swept away by the current. The front plow 
is firmly secured by a shield, C, and side bars, D, are pro- 
vided to keep the side plows from swinging under the boat. 


In case there is not enough current to remove the loosened 
matter, the inventor proposes to use a centrifugal pump, 
placed in the center of the boat, whereby the water can be 
raised and discharged into tank flats; or, by means of 
troughs on each side of the boat, can be discharged from 
thirty to forty feet from each side of the same, thus making 
a channel from sixty to eighty feet wide. When it is de . 
sired to lower the plows several feet below the boat, the 
chain, E, from the bowsprit relieves the increased strain on 
the upright plow beam. 

Patented April 9, 1878. For further particulars address 
the inventor, Dr. Thomas B. Carr, Wilmington, N. C. 

—_——_— +O Or 


The Newton Photo-Plates. 

At a recent meeting of the Photographic Section of the 
American Institute, in this city, examples of pictures taken 
by means of the emulsion or sensitized collodion of Mr. 
Henry J. Newton were exhibited. The author claimed that 
his emulsion plates were as sensitive to weak lights as any 
bath plates that can possibly be made; that they give all the 
detail in the shadows or dark places that it is possible to get 
by any process; that the emulsion keeps indefinitely; finally, 
that the Newton emulsion will do anything that can be done 
with the bath plate in one third of the time. 

Mr. Bierstadt accepted the challenge of Mr. Newton as to 
bath plates, but at the same time stated that the Newton neg- 
atives there exhibited, done in eight seconds, and the prints 
| therefrom, he had never seen excelled, if equaled, by any 
photographic process. 

Mr. Mason, another distinguished photographer, pro- 
nounced the specimens perfect, the details in the shadows 
and high lights as finely rendered as any that he had ever 
seen. 

A description of the Newton process was given several 
months ago in the ScrENTIFIC AMERICAN. 
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. Adulteration of Soap. 
' The following receipt is extracted by Dingler’s Pol. Jour- 
‘na from the New Soap Boiler’s Journal (Neue Seifensieder- 
zettung): ‘‘Saponify 600 kilos. cotton seed oil, 200 kilos. 
tallow, and 200 kilos. bone oil, with potash lye at 18° in the 
usual manner. A thick mixture is then made of solution of 
potash, potato flour, and soluble silicate of soda, and two 
parts of soap are crutched thoroughly up with one part of 
this mixture, boiled, and mixed with more soda lye till the 
total weight rises to more than double that of the fatty 
| matter originally present.” Dingler’s Journal remarks that 
when trade organs thus openly recommend sophistication 
caution is needful on the part of purchasers. 
ee 
IMPROVED HOT AIR FURNACE. 
We illustrate in the accompanying engraving an im- 
proved hot air furnace, the principal novelty in which is 
the automatic means for regulating the admission 
of cold air into the fire chamber. This device con- 
sists in a series of brass strips at A, connected to- 
gether and aggregating a length of some fifteen feet. 
These are so arranged that the total movement due 
to their expansion is communicated to the chain, B, 
which passes around an arm and operates a double 
valve at C, in the air passage leading to the fire box. 
The contraction of the strips raises the valves and 
admits air to the furnace; their expansion due to an 
increase of temperature allows the valves to drop 
on the seats and so exclude air. It will be observed 
that the air is admitted at the side of the fuel, ard 
that there is no damper in the smoke pipe. Smoke 
is thus caused to be consumed, and the fire is much 
more easily regulated. 

The fire box is made of No. 16 wrought sheet iron, 
and is lined with specially prepared fire brick. The 
radiator contains 24 tubes, each 81¢ inches in diam- 
eter, made of soft charcoal wrought sheet iron. The 
general shape of the furnace is such that the heat is 
diffused evenly over the inside. The conical cap on 
top deflects the heated air into the hot air pipes. 
It can easily be removed to afford access to the in- 
terior. 

Patented April 16, 1878. For further particulars 
address the inventor, Mr. Henry Holcomb, Paines- 
ville, Lake Co., Ohio. 

____——~--¢-¢-- = -—_____-__- 
Live Hogs for England. 

A number of butchers and provision dealers in — 
Liverpool, England, have clubbed together for an 
experimental importation of live hogs from this 
country. They have purchased a steamer and had 
her fitted for the accommodation of 2,500 hogs be- 
tween decks, besides a large number of cattle on the 
main deck. If the venture turns out well they 
propose to establish a full line of steamers for this 
business. Facilities have been provided for kill- 
ing and dressing the hogs on board in case of necessity. 

$$ _$-+-0 
Six Wears? Progress in Making Steel Halls. 

The manufacture of steel rails was begun in this country 
in 1872. During that year 94,000 tons were made; in 1878, 
129,000 tons; in 1874, 145,000 tons; in 1875, 300,000 tons; in 
1876, 400,000 tons; in 1877, 420,000 tons. During the pres- 
ent year the product is expected to reach as many as 500,000 
tons. In 1872 the average price of a ton of Bessemer steel 
rails was $115. Now the average value is about $42. Owing 
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to recent improvements in machinery it is expected that the 
cost of production will be reduced to such an extent as to 
enable America to compete successfully with England in 
neutral markets. Inquiries begin to come in from South 
America, and there is a fair prospect that in a few years the 
exportation of steel rails will become possible. 
—$$$$__- +0 - 
BIRDS OF PARADISE. 

The Zodlogical Society, of London, have just made an 
important addition to their attractive collection in the shape 
of two male examples of the lesser Bird of Paradise in full 
plumage, for an illustration of which we are indebted to 
the Lilustrated London News. 

The lesser Bird of Paradise (so called from its being some- 
what smaller in size, though not inferior in beauty to the 
greater Bird of Paradise, Paradisea apoda of naturalists) is 
very abundant in certain parts of the northern peninsula of 
New Guinea, and is also 
found in the adjacent 


Test of Woody Fiber. 

Dr. Wiesner recommends phloroglucin as an extraordina- 
rily delicate reagent for woody fiber. Place a drop of a 
half per cent solution of phloroglucin upon a bit of pine, 
and moisten the spot with a drop of hydrochloric acid, and 
there immediately appears a beautiful lively red stain, verg- 
ing upon violet. On drying, the violet tinge becomes st&l 
more marked. Even if the solution contains only one hun- 
dredth of one per cent of phloroglucin, the red color is 
very decided; and if there is not more than one thousandth 
of one per cent, the reaction can be recognized, under pro- 
per precautions. If astrip of pine is allowed to remain in 
such a solution for twenty-four hours, hydrochloric acid 
gradually draws out a perceptibly reddish satin. The 
slightest traces of woody substance in vegetable tissues can 
be readily detected in this manner. The tenderest germs, 
by means of this reaction, show a woodiness in the cells. 


islands of Mysol and 


American Leather in Europe, 

We have the testimony of the leading manufacturer of 
boots and shoes in Europe to the effect that the leather 
market is no longer in European hands. America regulates 
the price, and from being a large importer, we have turned 
the current, and are exporting enough to affect European 
production seriously. In his pamphlet, ‘‘ Look out for 
Yourselves,” addressed to Swiss manufacturers, Mr. Bally 
says: ‘‘ European seaports have become, in part, great de- 
pots of American leather. All the Europeans interested in 


‘the manufacture of leather speak badly of this red Ameri- 


can leather; but it is not so much because of its quality and 
the short time employed in tanning it (because in these re- 
spects it can bear comparison with European leather) as be- 
cause of the very successful competition of this article. 
Certainly it is not very pleasant to be compelled to recog- 
nize the fact that a former market has become a dangerous 
competitor.” Efforts 
were made as early as 
1847 to find a market 


Salawatty. It lives in 


bands in the vast for- 


ests, feeding principal- 


ly on mucilaginous 


fruifs of various fig 


trees, but occasionally 


devouring grasshop- 


pers, locusts, and other 


insects. The splendid 


plumes, so well known 
under the name of Par. 
adise Birds’ feathers, 
are only developed by 


the adult male birds, 
the females and young 


males being compara- 
tively insignificant in 


appearance. These spe- 
cimens are very rare, 
only two examples of 
the samespecies having 
been previously con- 
veyed to England. 


Silk Oulture in 
America, 

In January, 1876, 
Mr. Samuel Lowery, 
principal of an indus- 
trial school for colored 
people, at Huntsville, 
Ala., started the .cul-.. 
ture of silkworms in 
that State by procuring 
500 eggs. Only 200 
proved fruitful; but 
from the cocoons spun 
by them about fifteen 
spools of silk thread 
Were made by a rude 
hand process. The 
thread was exhibited at 
the Huntsville Fair, 
and attracted consider- 
able attention. In 1876, 
Mr. Lowery hatched 
500 worms, from which 
he got silk enough for 
twenty spoolsof thread. 
Last year the crop num- 
bered 100,000 worms. 
Fed on white mulberry 
trees, the worms did 
well, and thus far no 
symptoms of disease 
have been noticed. It is 
now proposed to plant 
twenty acres with mul- 
berry cuttings, which, 
in the course of a year, 
will furnish food for 
two or three million 
worms. 

The new industry is 
thought to be very promising for the colored population of 
the South. Suitable land can be had for from $4 to $20 
an acre, and farms of twenty acres or less will furnish em- 
ployment and support for a family. In France the silk 
culture is almost wholly carried on by small farmers, and 
in Alabama the cultivators have the advantage of being able 
to gather two harvests ina year. Raw silk is worth from 
$4 to $6 a pound, and the value of raw silk imported amounts 
to something like $6,000,000 a year. . 

SEER aint _atam cee 

Frprin.—M. Setchenoff has found that the white of eggs, 
on being boiled in vacuum, turns solid as fibrin. In order 
to ascertain if the yellow of eggs has some influence on this 
reaction, experiments were made, and it was found that 
when a smail quantity of the yellow is admixed, the solidi- 
fication of the albumen, as mentioned above, is five times 
quicker. This fact, besides being a matter of great impor- 
tance for physiology, allows us to obtain the albumen in a 
more pure form. 
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Every trace of woody substance in hemp and flax can be de- 
tected by the phloroglucin. Dr. Wiesner suggests that it 
may be used to distinguish hemp from flax, and also asa 
means of dyeing fabrics woven from vegetable fibers.— 
Dingler’s Polytech. Jour. 
—_,_————-+- 0 - 
The Sugar we Use. 

The United States consumes annually between six and 
seven hundred thousand long tons of cane sugar, less than 
13 per cent of which is of home production. The leading 
sources of foreign supply are; Cuba, 450,000 tons; Spanish 
possessions, 50,000; Porto Rico, 30,000; French islands, 
22,000; Brazil, 18,000; Dutch East Indies, 11,000; British 
West Indies, 10,000; British Guiana, 10,000; Sandwich 
Islands, 10,000. Twenty-one other countries supply less 
than as many thousand tons in all. In 1862 our home pro- 
duct was 191,000 tons; it fell to 5,000 tons in 1865; then 
slowly rose to 79,600 tons in 1871. The crop of 1876 was 


| 77,000 tons. 7 


in England for Amer- 
ican leather, and again 
twenty years later; but 
it was not until 1872 
that an actual demand 
began to be felt. In the 
latter half of that year 
the export of sole 
leather, from the port 
of New York, was 
811,914 sides; the next 
year about 660,000 sides 
were exported ; in 1874, 
nearly 860,000; in 1875, 
over 917,000; in 1876, 
there were exported 
1,084,522 sides; and 
from January to No- 
vember, 1877, the num- 
ber reached 863,484 
sides. A little more 
than half the leather ex- 
ported passes through 
New York. Last year 
the tanned leather 
shipped from Boston 
exceeded $2,000,000 in 
value. The exports 
from Philadelphia, for 
the same __ period, 
amounted to nearly 
$1,000,000. 

Nearly half the leath- - 
er exported goes to 
Germany. The En- 
glish now rate Amer- 
ican leather as unex- 
celled by any except 
their best oak-tanned. 
The German dealers 
will take nothing but 
the very best leather. 

There is little differ- 
ence in the machinery 
employed in the tan- 
neries of this country 
and England; but ow- 
ing to the high price 
of bark the English 
have resorted to chem- 
ical] substitutes, and the 
quality of their leather 
has been injured. The 
same cause tends to de- 
crease the annual pro- 
duct of Germany. 
France keepsout Amer- 
ican leather by a high 
tariff. Denmark, Nor- 
way, and Sweden are 
importing it in small 
quantities, and there is 
a small but growing 
trade with Russia. In 
addition to a considerable quantity of rough and finished 
upper leather, the export this year from all American ports 
is estimated to be likely to reach 2,000,000 sides. American 
leather of all kinds, with the exception of finished calf finds 
a ready market abroad. 

————_—__———2-+4- ee 
The Bahama Pineapple Tree, 

A large proportion of the area of the Bahama Islands is 
devoted to the cultivation of fruit, of which oranges and - 
pineapples are the principal; and at the present time the 
fields in the estates on which the pineapples are growing 
form a peculiar feature in the landscape. The appearance 
of the broad expanse of young fruit, with its clusters of deli- 
cately tinted, but sharp and serrated leaves, rising only a 
short distance from the ground, and covering the undulating 
fields, produces a very remarkable effect. In no other branch 
of agriculture can so curious a picture be produced as in the 
growth of these vast numbers of pines. As many as a mil- 
lion and a half of the fruit have been collected from a single 
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acre at one crop. The appearance of these pineapple estates 
has as little in common with the sugar plantations or paddy- 
fields of the tropics as with the corn fields or vineries of 
Europe. In a few weeks these pineapples will be making 
their appearance in the English markets. They are shipped 
in an unripe state, and mature during the voyage, and hence 
are not so excellent in quality as the English hot-house 
fruit, or as if they were properly ripened in the ground. 
The pineapples of New Providence, however, are superior 
to any other variety, and often attain an enormous size. 
One, grown in Pembrokeshire, weighing 1014 lbs., and 
measuring 1044 in. in height, exclusive of stalk and crown, 
and 22 in. in circumference, was served up at the coronation 
banquet of George IV., and since then the improved modes 
of cultivation have greatly increased the size and quality of 
the fruit. There is an enormous demand for the Bahama 
pineapples both in Europe and America, and a new industry 
has lately sprung up in the island in preserving the fruit in 
tins when they are fully ripened; one factory in Nassau 
alone exports annually a million tins, valued at £16,000. 
These fruits are superior to those sent away earlier in the 
season, as they are ripened naturally and packed in perfect 
condition, instead of being gathered when only half ripe.— 
The Colonies and India. 
——__—__~-+-0+-@_____--_—. 
New Mechanical Inventions. 

An improvement in Dies for Forming Settings for rings, 
lockets, etc., is the subject of a patent recently issued to Mr. 
H. Henrich, of New York city. In the face of the ‘ower 
die is a cavity of the proper size having beveled edges. A 
block is inserted, leaving a wedge-shaped groove between it 
and the bevel of the die. The blank is then forced into this 
groove by the impact of the top die or stamp, and a setting, 
having an outer beveled edge and interior square shoulder, 
is thes formed at one operation. 

The Power Hammers commonly used in the manufacture 
of charcoal blooms, billets, and other iron are made in one 
casting, and the continual jarring often impairs the quality 
of the cast iron of which they are made, so that the arms 
break, and a new casting is required. Mr. G. M. Dillon, of 
Chateaugay Lake, N. Y., seeks to obviate this difficulty by 
making the hammer in two parts, namely, the arms which 
carry the breaking, drawing, and smoothing faces, and the 
husk or rocker into which the arms are fitted, the arms being 
secured by wooden wedges. 

Mr. P. A. Peer, of Comstock, Mich., has made an im- 

provement in Fan Mill Irons, which consists in using a hub 
or spider cast with radial loop sockets, to receive the arms of 
the fans, and keyed upon the driving shaft. Each arm rests 
against a shoulder on the hub, and is secured by a nail or 
screw on the inside of the socket. 
- Inanew Washing Machine, patented by Mr. Wm. Haas, 
of Walla Walla, W. T., the principal features are lower sta- 
tionary and upper reciprocating beaters, the latter pivoted in 
a way to secure a peculiar sliding motion; the division of 
the suds box by a slotted partition, on one side of which are 
the beaters and clothes, and on the other the arm and pivot 
of the movable beater; and the peculiar jointing of the con- 
necting bar which operates the movable beater, allowing the 
latter to be raised so as to permit the clothes to be readily 
inserted or removed. 

An ingenious Odometer, or instrument for measuring and 
indicating the distance traveled by a carriage, has been pat- 


ented by Mr. L. C. Perkins, of Webster, Mass. It is intended : 


for the use of liveries, where it is desirable to know the ex- 
act amount of work performed by the horses during absence 
from the stable, and its mechanism is prevented from being 
tampered with by means of a sealed cover. 

Mr. Albert Demo, of Camden, N. J., has invented a novel 
Marine Engine, suited to a peculiar class of steamer. It is 
constructed so as to drive the paddles against the water with 
greater force than that with which they are drawn back, 
keeps the paddles at right angles to the line of stroke during 
the propelling movement, and closes them to a feather while 
being drawn back. Special arrangement is made to prevent 
jar at the ends of the stroke. 

———_______ 8-4-8) 
Olive Oil Soap 

The article soap appears destined to become one of the 
principal industrial products of the island of Corfu. The 
chief obstacles in the way of increased production—namely, 
the scarcity or dearness of the two main substances which 
enter into its composition—are in a fair way of being re- 
moved. The first and most costly of these ingredients, olive 
oil, is being produced in increasing quantities. The method 
employed for crushing the olives preparatory to extracting 
tho oil is of the most primitive kind: a vertical stone cylin- 
der of great volume and weight, attached to a shaft, is made 
to revolve by horse power in a slightly concave bed of the 
most solid construction. In this receptacle the freshly 
gathered olives are placed, and by the action of the revolv- 
ing cylinder reduced to a pulp more or less comminuted ac- 
cording to the degree of pressure. The pulp is then re- 
moved and inclosed in flat circular bags of about two feet 
in diameter, and then subjected to the action of a strong 
screw press, set in motion by a lever projecting horizontally, 
and worked by the united efforts of several men. When 
under this operation, which is most laborious, the oil ceases 
to flow, the now strongly impressed pulp is withdrawn, and 
collected in heaps out of doors, where it is left to dry or fer- 
ment according to the accidents of the weather. Till recent 
times this refuse was occasionally employed as a manure, 
and partly used by the bakers for heating their ovens. 


For this latter purpose it was largely exported to Malta, 
where it fetched remunerative prices; and this traffic con- 
tinued until it was put a stop to by the imposition of an ex- 
port duty by the Hellenic Government, which absorbed the 
whole of the profits previously obtained. 

The accumulation of this material in the islands, in all of 
which olive oil forms one of the chief products, says the 
Journal of the Society of Arts, had become enormous, in spite 
of the local consumption for the purposes above stated, 
when it occurred to some ingenious person to subject it toa 
chemical analysis, with the view to turning its properties to 
some useful account. The result was that it was found to 
contain from 2 to 4 per cent of pure oil. This discovery 
once made, in 1869 a firm, composed of three enterprising 
capitalists, was established, and works on a large scale were 
constructed, with a view to extracting the oil. The process 
employed is both simple and ingenious, and has turned out 
& complete success. It consists in forcing, at a high tem- 
perature, bisulphide of carbon through a given quantity of 
the refuse, which, after being reduced toa fine powder by 
being passed between cast iron rollers, is inclosed in an air- 
tight metal cylinder of great strength, communicating with 
another receptacle or reservoir, also air-tight, through which 
the bisulphide is forced from beneath, carrying along with 
it the oil disengaged by its action. After a sufficient time 
allowed for cooling, the reservoir is opened, when the oil, 
now of a greenish color, but almost inodorous, is found float- 
ing on the surface of the bisulphide, whence it is bailed out 
and preserved in casks. The bisulphide remains unchanged 
in its qualities, and but slightly diminished in quantity, 
ready, with slender additions, for operating afresh. This 
substance is now known in commerce under the designation 
of ‘‘pyreune oil,” from the Greek word signifying core, or 
kernel. , 

The second ingredient is soda? which has to be wholly im- 
ported from abroad, at a proportionately ‘high cost. An al- 
most unlimited supply might be obtained were the manufuc- 
ture of sea salt, from which it is extracted, carried on to an 
extent of which it is capable. It is satisfactory to observe 
that a concession of the extensive salines at the western ex- 
tremity of the capacious bay, which extends beyond the 
town and port of Corfu, has been obtained from the govern- 
ment on advantageous terms, by a private company, with 
the view of employing the produce in the manufacture of 
soda, for which works are in the process of erection. The 
soap, which is made by hand, is, for the most part, exported 
to Continental Greece and Turkey; as, also, a portion of it 
to Triest and Venice. It is packed in deal boxes, contain- 
ing 150 Ibs. each. As the profits to be derived from intro- 
ducing this article into the English market have not escaped 
the calculations of the manufacturers, it is but fair to stute 
that the purer ingredients in its composition are occasionally 
adulterated by an admixture of fuller’s earth, which, while 
it adds considerably to the weight, impairs its quality. 

sald ccnp 
M. TROUVE’S NEW TELEPHONE IMPROVEMENTS. 

M. Trouvé has recently communicated to the French 

Academy of Sciences an account of a new telephone which 


battery current can pass over. If by sonorous waves the 
transmitting membrane is caused to vibrate, during the vi- 
brating movement the distance between the poles, and hence 
the intensity of the current, will be constantly modified. 
These modifications determine, in the receiving apparatus, 
variations of magnetism corresponding to variations of in- 
tensity of the transmitting current, which cause the vibra- 
tion of the receiving membrane. It will be observed that 
this new telephonic system is based on the resistance of the 
exterior current of ahigh tension battery, and this it would 
seem possible to modify within very wide limits by placing 
the membrane in different media, such as rarefied air or 
other gases, to which vapors capable of modifying the re- 
sistance might be added. 
0 
Is there a Hole through Mercury ?—Are all the 
Planets Bings? 

Mr. Richard A. Proctor, the eminent astronomer and elo- 
quent lecturer, gives a report in one of the English papers 
of his personal observations of the recent transit of Mercury, 
made with an 81¢ inch reflector, and notes a very interesting 
if not remarkable discovery. He says: 

‘‘ A bright spot was seen on Mercury’s disk. It appeared 
to me perfectly central and of sensible magnitude. My eld- 
est daughter, who observed with me, described it as a mere 
point, and quite central, as if the disk were a round piece of 
black card, and the bright spot were a hole pierced through 
with the compass point in striking out its circular outline, 
I noticed one feature in the bright spot which seemed to me 
decisive as to its subjective nature: when a small cloud 
passed over part of the sun’s face, nearly the whole of which 
was in the field of view, the bright spot perceptibly waned 
in brightness, though not crossed by the cloud. This I 
noticed distinctly three several times. Another feature— 
perhaps a mere illusion—was that it seemed to me, as the 
spot thus waxed and waned in brightness, that it was trian- 
gular in shape. I could not distinctly recognize this peculi- 
arity when the luster of the spot was steady. The aspect of 
the spot was not perceptibly modified when the telescope 
was released from the driving clock and Mercury allowed to 
approach the edge of the rather wide field of view.” 

We published in the Scrzntiric AMERICAN several years 
ago the vagaries of a backwoods philosopher to the ef- 
fect that our earth had a central cavity of enormous di- 
mensions, extending from pole to pole, through which the 
ocean waters ebbed and flowed; and he declared that when- 
ever any ship could reach the north pole it might sail placidly 
into the aforesaid cavity and reach the bowels of the earth; 
where a strange race of human beings would be found living 
in peace and happiness; with other marvels in multitudinous 
numbers. , 

In view of Mr. Proctor’s diseevery, the knowledge that 
Saturn has planetary rings, the fact that when a milk pail is 
whirled like Jupiter the liquid moves outward, leaving an 
opening in the center, who knows but Mercury has a hole 
through it, and that the bright spot seen by Mr. Proctor was 
simply the sun shining through the aperture? If Mercury 
is tubular, may rot the earth be also? This is one of the 


he has devised, which, while being a modification of Bell's, | questions that Captain Howgate or Mr. Bennett have before 
gives, it is stated, much better results. Its construction will | them for solution in carrying forward their polar expedi- 
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which equals! 
that of the aperture through the magnet. Opposite the other | 


pole, 3, is a diaphragm, M’, in which there is no orifice. If 
speech be uttered before the diaphragm, M, the sonorous 
waves throw it into vibration, and then, continuing, their 
movement through the magnet excites the diaphragm, M’. 
The magnet is thus influenced at both poles, and much more 
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The Use of the Agricultural Department. 

The annual attack upon the Department of Agriculture is 
serviceable in bringing into strong relief the advantages de- 
rived from its labors. Some points brought out in the re- 
cent discussions in Congress are worth noting. In justifica- 
the work of distributing seeds, a member said that 
oats sent out to the Northwest have improved that 
Oop more than enough to pay all the expenses of the De- 
partment for the past five years. Another member said that 
a single package of Foltz wheat received in Kansas a few 
years ago had been the means of changing the entire pro- 
duct of a large area, giving the best article they bad ever 
had. Similarly of sorghum, which has put millions into 
the pockets of the farmers of the West, said a member, 
‘* The molasses and sugar that have been produced from it 
will more than pay every dollar expended upon the Agricul- 


tural Department.” 
+8 
Our Steam Street Railways. 


The New York correspondent of the Baltimore Sun is 


intense currents are induced in the coil. The receiving ap- evidently not in love with the new system of iron railway 
paratus, similar to that just described, receives the corre- | bridges that now occupy some of our finest avenues. Speak- 
sponding currents, and its two diaphragms likewise vibrate. ing of the Gilbert Elevated Railway and the recent accident 
The ear, placed at a, receives the sounds, therefore, from caused by one of the first trains, he says: 


both. 

In order to compare, experimentally, the results furnished 
by the Bell telephone with those of the multiple telephone, 
sounds were received on the unperforated diaphragm of the 
latter alone, which, thus used, corresponds to the ordinary 
Bell instrument. Then the multiple telephone was turned, 
and on placing the ear at the opening, a, it was at once re- 
marked that the intensity of the sound was doubled. The 
sound is still further augmented by placing between the 


end diaphragms a series of others, 7, rounding the solenoid | 


and influencing it over its entire length. 

M. Trouvé has, besides, recently invented a telephone on 
& new principle, which is made as follows: A metallic vi- 
brating membrane constitutes one of the poles of a high ten- 
sion battery. The other pole is adjusted before the plate 


‘“‘Celebrating the event by frightening a car team on a 
track below into a mad runaway, the Gilbert elevated 
vehicles may now be considered as available for all travelers 
wishing to avoid death in curb shattered or post splintered 
conveyances of the streets. The moving, hideously clatter- 
ing crest of a straddling iron monster, which has settled 
upon miles of once thriving thoroughfares, to suck all the 
business life out of them, the Gilbert cars are the sworn 
enemies of equine and human nerves alike, and will have 
what sonorous reporters call their ‘holocaust’ of victims 
before the year is out.” 

————__—~_—=-++-6--¢=_______ 
American Stamping Mill for Peru. 

An eighty stamp mill, one of the most complete and 

powerful ever undertaken, is in process of construction in 


by a micrometer screw, which allows of varying its distance | this city, for use at the famous Oroya silver mines of Peru. 
from the membrane without the two ever coming in contact. [It is to be ready for shipment July 1, and will require a 


This distance, however, should never exceed that which the | 


1,200 ton ship for its transportation. 


ee te. 
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PLANT MIND. 
VIL. 
THE NERVES OF PLANTS. 

The distinction or ‘‘ boundary line” between plants and 
animals or between animal and plant life is not to be found; 
we are inclined to believe, does not exist. The arcana of life 
operation and life source have been explored in all their re- 
cesses, only with this measure of successful result, to prove 
that ‘‘all the boundless universe is life.” In organization and 
function, in construction and requirements, plant life is not 
inferior to animal life; in delicacy, sensitiveness, and beauty 
only a part of the sublime unity and variety which express 
a Creator and a God throughout the visible works of His 
almighty hand. Variety of expression, in conjunction with 
fundamental principles of organic and mental life, seems to 
be the point at the base to which we are led, and from which 
we begin again when we attempt to read the ‘‘ open secrets ” 
of creative revelation which await our intelligent and loving 
recognizance. 

Plant organization, reduced to its simplest form, is exhibited 
in the action of those threads, or internal capillitéum, which, 
being spiral in their arrangement, conform to the funda- 
mental law of harmony between structure and requirement, 
or fitness of contrivance, and by intuitive analogy, when mi- 
croscopic investigation reveals the existence of channels for 
the conveyance of an ethereal fluid, expended in the acts of 
contraction and extension, in movements of approximation 
and fructification, in the care of offspring, evident sense of 
well-being or dejection; determined pursuit of light, air, and 
nutriment; submission and resistance—all these and more 
stimulate conjecture, and modern thinkers approach cer- 
tainty, thus revolutionizing popular thought and every-day 
vision, until he ‘‘ who had only eyes, now learns to see.” 

The presence of nerves in vegetable beings is from its very 
nature an obscure question, relating, as it does, pre-eminently 
to their internal structure, and some modern thinkers have 
even argued that their absence need not prove inanimation. 
This argument is advanced by M. Fechner, an eminent Ger- 
man naturalist. On the other hand, the Swedish botanist, 
Oken, saw nerves in the spiral fibers, and claimed the distinc- 
tion of being the first botanist who admitted their purpose 
and office. Goethe held the same view; while our own 
American professor, Harlan Coultas, expands the idea of a 
ruling mind, operating upon and directing those subtle fluids 
and channels of communication, teaching most lucidly the 
roots, stems, leaves, buds, are parts of one individual, and 
each contains a link of connection with all its parts, as do 
muscles, bones, nerves, tissues, inthe humanframe. Indeed 
the nerves reach to the extremities of the whole vegetable 
body, and are the channels of communication with the sen- 
sorium, brain, or controlling force. The principle of unity 
is found to be complete, and, once fully recognized, we are 
easily led to believe it possible that even plant life may be 
capable of thought, adapted to the necessities and feticities 
of its plant individuality. 

The first regular form seen by the unassisted vision, in the 
inner surface of the cell, is the spiral, and all subsequent ad- 
ditions assume this form, and can be resolved into it as their 
normal type. The 7'rygnemas, to be found in the pools and 
streams of India, and as high as 15,000 feet among the Him- 
alayas, in the ice cold springs trickling from the edges of 
glaciers, areamong the largest among the Conferve, and have 
filaments as rigid and thick as horsehair. Under the micro- 
scope these filaments are seen to be joined by transverse 
tubes parallel to each other, and marked by articulations 
longer than broad. In their internal granular matter they ex- 
hibit the spiral arrangement, in some cases resembling rep- 
etitions of the Roman numeral X, and in others a series of 
the letter V; the spiral rings after conjugating producing a 
dark colored globule in one of the filaments. 

Voluntary motion in one of its simplest forms is also ex- 
hibited in the class of Conferve called Oscillatorie, which 
grow in masses of filaments based on a mucilaginous sub- 
stance. Their filaments are elastic, simple, minute, and 
mathematically straight; distinguished by close parallel rings 
easily separating from each other. They oscillate to the 
right and left, and travel in a few hours to the distance of 
ten times their own length from the stratum. Many species 
have at their extremities a tuft of minute delicate cia or 
hairs, which are constantly in motion. Three or four days 
constitute the average of their cycle of life. Dead filaments 
form the bases of living ones, and this peculiarity connects 
them with the coral zodphytes, although there seems to be 
no necessity for supplying links between vegetable and ani- 
mal life, but rather to recognize the simple universality of 
boundless life itself. 

The functions of fructification and reproduction especially 


require a nervous apparatus of extreme delicacy and sensitive | 


obedience to the controlling force of animation, and we find 
organisms in the hitherto much unexplored kingdoms of 
lichens, which bring abundant evidence in support of this 
statement. The cylindrical filaments which surround the 
cellules, and, we believe, invariably connected with them, form 
a beautiful network of meshes, and may be seen beautifully 
illustrated in the ScrentrFIc AMERICAN SUPPLEMENT, No. 
126. In the approximation of filaments the sensations of 


ing joints, springing from a cartilaginous disk, by which it 
is firmly held against the force and weight of strong currents 
and Alpine cascades. The sporules within the fronds break 
with great force through the tough knots at the joints, and 
Borg relates that these filaments have a movement of retrac- 
tion which can be felt by the fingers which hold them. 

Conferve are found in single branchless filaments, form- 
ing a loose, fleecy stratum, as well as aggregated together in 
singular forms. The filaments of the Hydrodictyon utricula- 
tum, or water flannel, form a tubular purse or net, with reg- 
ular polygonal meshes, sometimes slender as a horsehair and 
sometimes so coarse as to feel harsh to the touch. Each ar- 
ticulation gives birth to new filaments, which add new 
meshes to the net. It is of very common occurrence in 
ponds and ditches in the middle and south of England. 

The researches of those who have sought the infinitely 
great in the infinitely little have discovered the existence of 
nervous filaments in even the fungi or embryonic or imper- 
fectly developed organisms. Here are to be seen colored ar- 
ticulated filaments, forming a kind of fibrous crust, sprinkled 
over with loose granules, supposed to be the fructification. 
One curious species.is found on windows and damp glass in 
shady places, and, if we mistake not, such a specimen is to 
be seen in one of the cases of ourown New York Aquarium, 
having been found upon a pane of glass which came from 
Europe, and was permitted to remain undisturbed. The 
tendency to vegetate, therefore, would appear universally 
expressing itself in connection with cells and filaments, in 
the smallest and simplest organized object which performs 
the natural operation of multiplying itself; as well as in the 
larger and more complicated human form. Indeed, sim- 
plicity of organization reveals a wonderful persistency of 
vital principle, producing vast and dense masses, with an ex- 
traordinary rapidity of development, alike marvelous and 
beautiful. The only way to gain an insight into the mys- 
teries of vegetable physiology is the close observation of the 
hitherto neglected department of botanical studies, the class 
of plants which are superficially supposed not entitled to 
even a place in the vegetable kingdom at all. 

R. C. K. 
A NOVEL CHAIN PUMP. 


Mr. Theodore Wallis, of Scipio, N. Y., patented April 17, 
1877, the improved chain pump herewith illustrated. Each 
link, A, is made with an offset, where is formed the lug by 
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WALLIS’ CHAIN PUMP. 


which the link is pivoted to the rear end of the next preced- 
ing link. The forward parts of the links are made cylindri- 
cal and hollow, to serve as buckets for raising the water. 
The endless chain passes around a triangular wheel, the 
sides of which are made of the same length as the rear part 
of the links. To the wheel, at the rear side of each angle, is 
attached a fork to guide the links into place, and to prevent 
them from slipping off said wheel. The forks, C, enter rab- 
bets in the links, A, at their shoulders. 

With this construction, as the hollow parts of the links, 
A, pass over the wheel, B, as the same is revolved, the water 
is discharged from them, and is received in the spout, by 
which it is conducted into a pail, trough, or other receiver. 


+0 
The Coffee we Drink. 
During the twenty years ending June 80, 1876, the United 


need and supply are expressed and satisfied. Corresponding | States imported over 2,200,000 tons of coffee, less than 
processes are thrown out, forming a transverse tube of com- | 100,000 tons of which were re-exported. During the year 
munication, through which the endochrome of one can pass: ending June 380, 1877, we imported 320,000,000 pounds of 


into the other, forming the round mass which becomes seeds | coffee, three fourths of which came from Brazil. 


or spores for reproduction of new beings. 


For the 
twenty years mentioned our consumption of coffee averaged 


The River Semania (Semania fluviatilis) has elastic, rigid, | 200,000,000 pounds a year. During the last five years of the 
and bristly filaments, knotted at equal distances with swell-| period it was 800,000,000 pounds. Latterly the relative 


amount brought from Brazil has declined, owing to the 
greater increase in the amount imported from other coun- 
tries. Last year our coffee account with Brazil exceeded 
the sum of our exports thither by more than: $28,000,000. 
t-te 
How to Make a Market for Iron and Steel. 

More steel converters will not insure a greater consump- 
tion of their products. The need of railroads is only to 
bring and carry what is produced. The greater the produc- 
tion the greater the population and the greater the necessi- 
ties of transportation. The greater the wear of rails the 
greater the demand for steel. The greater the employment 
in varied production, the greater the demand for imple- 
ments, machinery, and tools. Now the great iron and steel 
industry of the United States can only have continual and 
insured prosperity by insuring a continued profit in the pur- 
suits demanding steel. If there were a million more plows, 
or reapers, or axes, or looms, or turbine water wheels, or 
furnaces, or sugar refineries, or ships, or cars, or carriages, 
or a million of any or all the heavy things in which cheap 
and fine iron and cheap and fine steel are used, in request, 
how quick would the steel pulse of the nation feel the more 
rapid circulation! There is, then, an opportunity for a hint 
to the steel men in their efforts. A good manufacturer sees 
to it that he has a market. There is, he knows, no use 
in piling up even manufactured goods. For what, then, is 
there a demand? In what can idle capital and idle people 
be employed to provide renewed demand for iron and steel? 
If we turn to the statistics of commerce we shall find two 
facts: That the United States import a large amount of 
the products of other nations which can at the same time be 
as well produced at home, doubly rewarding the nation in 
keeping, employing, and earning what is now paid out. 
Second, that other nations import large amounts of goods, a 
great part of which the United States should be engaged in 
furnishing. Commercial regulations are necessary to enable 
these industries to assume equal positions; but, more than 
that, the knowledge of how these things are produced is 
most necessary, that our capitalists may invest safely, and 
also that our inventive people may furnish the labor saving 
appliances. 

Among the things imported are $25,000,000 worth of flax 
products; and $75,000,000 worth of sugar. Where the 
sugar cannot be raised from cane it can profitably from 
beets. The flax is an industry indigenous to the ceuntry, 
and only needs the careful discrimination of the knowledge 
of how to produce to begin it. 

Were the $100,000,000 saved among our people which has 
been paid out to foreign countries during the past ten years, 
our prosperity would be upon a better foundation. If we 
were sure that the country would have the employment and 
use of these two industries of $100,000,000 a year, there 
would be a far more animated blood passing through our 
veins than at the present. These two industries are by no 
means the only ones waiting assistance, but the fact remains 
that the more employment for labor and capital the more 
consumption of productions of all kinds. ° 

rt 6 
American Street Cars, 
| There is perhaps no better illustration of the peculiar ex- 
cellence of American workmanship than is furnished by the 
‘American horse car, nor any better proof of the good pol- 
icy of superior workmanship than the favor with which 
these cars are received the world over. American cars are 
dearer than those made in Europe, yet ours are every where 
preferred, because of their superior lightness, strength, and 
durability. Wherever tramways exist there they may be 
found, testifying to the quality of the work of our well 
paid artisans. The proprietor of a shop which has sent 
cars to Europe, Asia, South America, and the isles of the sea, 
says that when the first dozen of American cars were placed 
on the road of the Bombay Tramway Company, the same 
number of English cars were introduced. Six months suf- 
| ficed to prove the dearer American cars to be the most eco- 
| nomical, and since then American cars have been used ex- 
|clusively. The English car is one fourth heavier than the 
‘American, giving so much more useless dead weight to 
| carry, and ultimately gives way at the joints. 
0 
IHiustrated Advertising. 
| A correspondent of Land and Water sends to that paper 
' specimens of illustrations of American agricultural machines 
| and implements, and says that he does not wonder that such 
American manufactures find a ready market in all the 
British colonies, and sell in preference to English goods, 
/ Seeing that such fine wood-cuts are sent out wherever the 
English language is spoken. The editor of the paper ad- 
vises English manufacturers to profit by the example of 
their rivals, and improve their wood-cuts. Possibly, while 
they are about it, a corresponding improvement in the qual- 
ity of their goods might also be found advisable. 
4-6 —__-__~ 
Our Iron Trade. 

After much converse with prominent iron manufacturers, 
a Herald correspondent is confident that, unless unforeseen 
disaster occurs, we shall soon take the lead of England in 
this line of manufacture. The present standing of the trade 
he sets down as follows: In the manufacture of pig iron we 
have driven England virtually out of our markets, except as 

| to small quantities of Scotch pig iron; our merchant or bar 

!iron is so good that we are able to export large quantities; 

| in iron hardware we beat the world and control the foreign 
markets. 
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LETTERS FROM THE PARIS EXHIBITION. 
THE REAPER AND MOWER EXHIBITS. 
To the Editor of the Sctentific American: 

It is probable.that the present Exhibition will give rise 
to no more determined and well sustained contest than that 
between the harvesters of the various exhibitors. It is un- 
derstood that the English discouraged any field trials, but 
the Americans urged that no other test could be valuable 
or conclusive, and it has now, I understand, been deter- 
mined upon, and some tracts of grain and grass engaged in 
the neighborhoods of Versailles and Vincennes on the oppo 
site sides of Paris, and each easily reached by rail. 

Nothing in the American section is so amply shown as 
reapers and mowers, and there are few things upon which 
we pride ourselves more, and none which have done us 
more credit. The sewing machine and the breech loading 
rifle are to be classed in this respect with the harvester, but 
not before it. In the sewing machine, we have but two 
exhibits in this Exhibition, the ‘‘ Wheeler and Wilson” and 
the ‘“‘ American,” though the ‘‘ Singer” and the ‘‘ Howe,” 
built in British factories, exhibit in the English section. 
Sewing machines are not in force as at the Centennial, and 
no such imposing range of machines of this class as was ex- 
hibited in the Machinery Hall in 1876 is to be found here. 
About half of the machines for which space was secured in 
New York have not been presented here. The assortment 
from foreign countries also is more limited than at the Cen- 
tennial. The business has evidently suffered considerably 
in the two years last past. 

Great struggles are being made by Americans and English 
to secure the French market for harvesters, and also to im- 
press the representatives of foreign nations in Paris. The 
Americans are decidedly ahead at present, and if they could 
keep all they have invented they would be still more so, but 
patents run out and machines are easily copied, and many 
American improvements are not patented in England, and so 
are liable to be pirated at once, and some are taken bodily 
without regard toright. This is not the case with all English 
manufacturers; far from it, for there areas fine and honor- 
able gentlemen in that fraternity as can be found anywhere, 
among whom I would cite the late Mr. Hornsby, of Grant- 
ham, England. . 

Without entering just now into a close comparison between 
the American and English reapers, some idea of the close- 
ness of the French copies of the American may be gained 
from the results of a careful examination of the whole French 
collection, made several times and repeated to-day. 

Many French exhibitors show American and English ma 
chines, and the names ‘“‘Systéme Wood,” ‘‘Systéme John- 
ston,” ‘“‘ Systéme Buckeye,” are common in the French Ag- 
ricultural Annex. Taking, however, those manufactured in 
the country, we find ten French exhibitors: 


Liot, of Rouen. 

2. Albaret, of Liancourt (Oise). 
Limare, of Fecamp. 

Cumming, of Orleans. 

Hurtu, of Nancis. 

. Pinet, of Abilly. 

. Hidien, of Chartearoux. 

. Renard, of Nantes. (Mower only.) 
. Palente, of Blangy-les-Arras. 

. Laelier, of Soissons. 
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What I am about to state by way of comparison would 
toa very large extent apply to English machines also; but we 
will take the countries one at a time, and when we have done 
with them weshall have done with the subject. There is no 
other competition worth mentioning. No reapers are shown 
from Spain, Portugal, Russia, Austro-Hungary, Switzer- 
land, Belgium, or Holland. The Canadian and Swedish 
are more bold-faced piracies than either of the others, and 
will require a word at the close. 

Coming back, then, to the French, we may say first what 
concerns them generally, and it will be seen that as to this 
division of the subject they are all strictly on American 
models—in other words, copies of ours. 

All the machines, reapers, and mowers have the cutter bar 
projecting into the grain, the knife with triangular sections 
reciprocated horizontally in slotted guards, by pitman and 
gear connection with the ground wheel of the carriage. One 
might say, ‘‘Of course they are, aJl reapers are;” but these 
are not all the possible ways of doing the work, and we have 
good machines in America which come outside of this de. 
scription. Witness the front cut mower, for instance, which 
cuts right behind the team. The points cited are all Ameri- 
can, and what I say is, that no French substitute seems to 
have been found. 

Then, again, every one of them has a frame hinged directly 
to the axle of the carriage, or intermediately, to allow of the 
vertical adjustment of the height of cut. This is American. 

Every one has a divider in the grain and a gathering 
board at the carriage side end of the finger bar. I do not 
wish to be monotonous, but these are American. So is the 
grain platform itself, for that matter. 

Is that all? Well, not quite. 

Every reaper in the French section basa set of revolving 
sweep rakes, controlled by the Johnston double cam and 
switch. Each one of them has its adjustments by means of 
Jevers, and this also is American. 

A number of the machines have the complete four adjust- 
ments, namely: 

For raising the cutter to regulate the height of cut. 


Srientific American. 


.For giving more or less pitch to the guards relatively to 
the ground. 
For operating the switch of the rake cam. 
For throwing in and out of gear with the drive wheels. 
All the machines have the last mentioned, and I do not 
insist upon it, as there are many different ways of doing it, 
and some are probably novel. 


Nos. 1, 8, 6, and? of the list of firms have all the four 
adjustments. 

Of the other features of the machines it may be men- 
tioned that they are all right hand cut, turning ‘‘ gee,” as we 
should say, though I own it is impossible to give an idea of 
the sounds which a French driver utters. 

Of the reapers, Nos. 1, 3, 9, 10, are two-wheeled ma- 
chines. The others (except 8, which is a mower) are single- 
wheeled. 

Nos. 1, 2, 8, 6, 9, 10, are hind cut; Nos. 4, 5, 7, middle 
cut; that is, even with the main axle. 

The seats are nearly all well over to the near (left) side of 
the machine, and in some cases the driver’s perch is ona 
hinged frame extending away out beyond the drive wheel, 
and serving as a partial counterbalance. The hinged seats 
are in Nos. 4, 5,7. No. 2, the ‘‘ Perseverante,” has a seat 
forward on the tongue between the horses. 

No. 4 contains a dropper machine (an American invention), 
which has, what I also noticed among some English drop- 
pers, a second seat on the carriage for the raker. In some 
parts of the United States we do not consider a raker neces- 
sary with machines of this class. The slats of their drop- 
pers are about three inches wide, and with intervals between 
them less than their width. This may account for the need 
of a man to rake off. With us, the slats are narrower, and 
when the dropper falls the heads of the grain catch in the 
stubble, and the gavel drags off easily and in good order. I 
notice, however, onc American dropper with a raker’s seat 
and rake. Cumming’s machines are much above the aver- 
age of the French. 

As above stated, the American machines exhibited by 
French agents in their section are not included in the above; 
so I pass by in this enumeration the Faucheuse Wood, and 
Motssonneuse Combinés Buckeye, merely smiling at the 
strangeness of the united names. 

Eight automatic binders are exhibited at the Exhibition. 
Six of these are American, and two English. Six bind with 
wire and two with string. The names of the manufac- 
turers are: 


American. 
Walter A. Wood. 
McCormick. 
Osborne. 

Aultman. 
Wm. Anson Wood. 
Johnston. 


English. 
Howard. ' 
Neale. 


Of these, the last-mentioned in each list use string, the 
others wire. McCormick uses two wires. We are distinctly 
ahead of other nations in the matter of automatic binders, 
as we were in the matter of reapers. Of thetwo English bind- 
ers, of which I do not propose to speak now, one is a modi- 
fication of Walter A. Wood’s, and is not yet in order, many 
of the parts being yet absent, and the other is a novelty 
which it will take much pains and time to develop satisfac- 
torily. It sweeps the gavel backward on toa second and 
higher platform, and then sideways to the binder, saving the 
extra width on the left side of the machine (with a right 
cut); though as this is over the stubble and helps to counter- 
balance the weight of the platform, I do not see that this 
lateral extension is any drawback. 

All the American machines have adopted the same means 
of carrying the grain from the platform tothe binder. The 
plan is familiar to us in the Marsh harvester in which the 
cut grain is carried by a laterally traversing slatted apron to 
a second apron which carries it up an incline and discharges 
it on to a collecting table, from which it is taken, sheaf and 
sheaf about, by two men who ride upon the machine, bind 
the grain, and drop the sheaves overboard. 

In the binding machines the grain falls in the same way 
on to the table, and the wire (in one case string) is passed 
around by a bent arm, which in some respects curiously rep- 
resents that of aman. The wire comes from a spool in a 
concealed position below or behind the table, and is 
threaded along the arm and into the hand which holds the 
end of it. The arm is made to encircle the gavel of grain 
and bring the end of the wire to the ‘‘standing part,”’ as 
the sailors call it, at a point close to the sheaf, but between 
it and the spool. The end and standing parts of the wire, 
being thus in juxtaposition and parallel, are twisted to- 
gether five times around, and the tie is complete. A 
succeeding motion, generally of the sheaf, brings the wires 
beyond the twist against a cutter which severs them, the 
new end of the wire being at the time fast gripped in the 
hand of the arm, which makes its backward motion to allow 
the sheaf to escape. In Walter A. Wood’s machine the sheaf 
is pushed off the machine by a sort of left arm which has 
previously aided in compression, so as to obviate the neces- 
sity of depending upon the tension of the wire for the tight. 
ness of the bind; in some other cases the bound sheaf is 
pushed off by the one following. 

The description of the action is purposely made very 
general so as to be inclusive, but there are many points of 
detail showing great ingenuity and involving decided differ. 
ences in construction. For instance, McCormick uses two 
spools, and the Johnston binder uses a string about the size 
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of wool twine, which the machine ties in a square knot; the 
two parts of the string are given a round turn, and the ends 
passed through the loop and pulled tight. The English 
string binder, I may here say, makes a reef-knot, which is 
also a perfectly secure one. 

The binding machine is one of the great subjects of the 
day, the principal one stirring in agricultural engineering, 
if I may use that term to express what I feel of the admira- 
ble skill, persistence, courage, and liberality of the gentle- 
men who have given their lives, talent, and money to the 
enterprise. That they have made fortunes is a subject of 
congratulation on all hands; it is well for them, and an en- 
couragement to the present and succeeding generations. It 
could never have happened without patents, however, and 
the people have gained one hundred dollars for every one 
made by the patentees. 

Reference was made above to the anxiety of the Ameri- 
can implement maker to secure the French trade, and some 
details were given as to the almost implicit copying of the 
American machine. A word on each of these subjects 
before I close. 

Besides the difficulty of distance, with its increased 
freight, insurance, and so forth, and the added trouble of 
the time occupied in going back and forth (for a principal 
must in most cases see his agent now and then), there is an- 
other difficulty arising from the fact that we do not stand 
on as favorable terms as England in regard to the rates of 
customs duties. England and France have a reciprocity 
treaty, each mutually admitting the surplus of the other at 
low rates—English machinery for French claret and silk. 
It works well for them; but what is the effect on us? Take 
an instance, to state the matter exactly. An Adriance, 
Platt & Co. New Model Buckeye weighs boxed 350 kilos. 
(A kilogramme or 1,000 grammes, called kilo. for short, is al- 
most exactly equal to 24 pounds avoirdupois.) The import 
duty on this machine is 18 francs per 100 kilos., or 63 francs 
per machine. English machines are never boxed for the 
Continental trade, as the distance is so short, and an Eng- 
lish mower will weigh unboxed about 400 kilos., on which 
duty is paid at the rate of only 6 francs per 100 kilos., or 24 
francs per machine. There is thus on each machine a dis- 
criminating duty of 39 francs against the American manu- 
facturer, besides the extra expenses owing to greater dis- 
tance, and the value of the boxes with their added cost of 
freight. 

Even under these untoward circumstances the Americans 
succeed in obtaining the larger part of the trade in harvest- 
ers, and are beginning to do a good work in hay-rakes, 
lawn-mowers, forks, and churns, as well as some other ar. 
ticles. How important the competition has become may be 
judged from the fact that one of our firms has sold the past 
year 50 reapers for New Zealand and has 500 engaged for 
that colony for next year. Another makes a special reaper 
which is a favorite in South Australia; another person 
whose acquaintance with American horse rakes began at 
the Centennial, has since sold 2,000 of one American pattern. 

I referred in the earlier part of this letter to some specially 
objectionable features in the piracies upon our inventions 
committed by the Canadians and Swedish. 


An Ontario implement maker heads his bills ‘“Watson has 
it,” and so I went over to see what he had. I found that 
he had not alone copied a machine made in the United 
States, but that he had actually used the irons of the machine 
for patterns to make castings, and had not even taken the 
trouble to chip off the numbers and letters, the private 
marks by which parts are enumerated in order to save 
trouble of description. The number ‘‘700” is cast on the 
frame, the same as the Adriance, Platt & Co. machine 
from which it was pirated. The number ‘50 A” is on the 
wheel, and is the mark on a wheel of the same firm but of a 
different sized machine. The machine has carried its ear 
marks to France, and the castings were recognized in the 
Exhibition. There is no deubt that ‘‘Watson has it,” and 
none as to the character of the man who took it, I suppose. 

A curious parallel specimen of Northern honesty is to be 
found in the Swedish Department. In that section is a 
sweep rake with the double cam of Johnston, and 
a frame with the same ‘‘700” on it, actually taken from a 
similar machine of Adriance, Platt & Co., of New York. 
It seems to be a favorite one from which to pilfer. The 
Swedish is a dropper with iron slats. The ‘‘ 700” is on the 
frame, ‘*701” on the lid of the gear box, ‘‘702” on the foot 
plate, and singularly enough their own number, “455,” 
added with paint. It has also the “50 A” on the wheel. 
They probably thought there was something cabalistic in the 
figures and feared to remove them. The inscription on the ma- 
chine is ‘‘ Westeras Mekaniska Werkstad.” So ‘‘he has it” 
also. 

It is curious that both of the firms should concur in steal- 
ing from the same machine, should let the numbers stay on, 
and should send them both to Paris to exhibit in company 
with the original. EK. H. Knieut. 

Paris, May 24, 1878. 


8  ___——_— 


WaGEs In FrancEe.—The United States Consul at Lyons 
reports that wages have increased in France since the Franco- 
German war from 20 to 26 per cent., and the cost of living 
has risen in about the same proportion. The rates now 
range from 25 cents to $2.50 a day of ten hours for men, 20 
cents to $1 for women, and 10 to 80 cents for children. 
Trade is depressed. : 
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| CATALPA WOOD. 

A little over half a century ago General William Henry 
Harrison, in an agricultural address delivered in Ohio, recom- 
mended farmers to cultivate the catalpa because of the great 
durability of its wood when used for fence posts, etc. He 
was led to give this advice from having found in an old 
French stockade at Vincennes, while he was Governor of 
the then Northwest Territory, pickets of catalpa wood which 
were yet perfectly sound, although they must have existed 
in place for more than a century. Lately this tree has be- 
come an object of a great deal of attention on the part of 
arboriculturists, principally on account of the testimony of 

Dr. Warder and Mr. E. E. Barney and a few others as to 
the value of its timber. 

The catalpa (Catalpa bignonotdes), although quite exten- 
sively cultivated as an ornamental tree in the Middle and 
Eastern States, is a native of the South and Southwest, hav- 
ing its northern limit in Southern Dlinois and Indiana. This 
tree does not acquire a very large size in the streets, parks, 
and suburbs of our Northern cities, nor in such situ- 
ations is it often shapely; but in its native Southern and 
Western home it is straight and handsome, and often attains 
a height of fifty feet, with a trunk diameter of three feet or 
more. The foliage consists of large, heart shaped, long 
petioled leaves of a peculiar shade of green, and having a 
silky luster. The tree blossoms in great profusion in June 
and July, and is then especially ornamental. The flowers, 
disposed in large showy panicles, are about an inch long, 
bell shaped, with a five lobed, wavy border, and are white, 
spotted internally with yellow and violet. The fiowers are 
succeeded by slender, cylindrical, dark brown pods, often a 
foot long, which hang until spring. These pods are divided 
lengthwise into twocells, which are filled with flat seeds hav- 
ing cottony wings. When perfectly ripe and dry, the cap- 
sules are often used as cigars by boys (the cottony contents 
readily burning and producing much smoke), and are hence 
familiarly known as ‘‘ smoking beans.” 

Mr. E. E. Barney, the veteran car builder of Dayton, O., 
has recently brought together all the facts and observations 
in his possession touching the economic value of this tree, 
and published them in pamphlet form. From this we learn 
that there are two marked varieties of the catalpa, one bloom- 
ing two weeks earlier than the other. The blossoms of the 
early bloomer are larger, more profuse, and less tinged with 
purple; pods longer and finer; the bark dark colored and 
furrowed, resembling the bark of elm and locust trees of the 
same age. The bark of the late bloomer is laminated, com- 
paratively smoeth, and light colored. The earlier variety is of 
more rapid growth, and is straighter and taller, and has been 
found to endure a winter that killed the other. Mr. S. H. 
Binkley has on his farm, several miles from Dayton, a grove 
of six hundred catalpa trees, of the late blooming variety, 
planted from seeds twelve years ago. They are now 
from 25 to 30 feet tall and from 4 to 8 inches in diameter at 
the ground. They would now make twenty-five hundred 
fence posts. Eighteen years ago, while repairing a fence, 
Mr. Binkley, lacking a few stakes, trimmed up some catalpa 
limbs, three or four inches in diameter, and used them for 
stakes, thinking they might last one season. A recent ex- 
amination of these stakes, which have been in the ground 
for eighteen years, has shown them to be perfectly sound. 
The valuable qualities of the tree, to sum up the evidence 
presented by Mr. Barney, are: Its easy and rapid growth in 
almost any kind of soil, freedom from the attack of insects, 
and the great value of its timber as regards its durability 
either in the earth or exposed to the air. The principal de- 
mand for the timber will be for railroad ties; for this pur- 
pose wood should be durable when exposed to the weather, 
and neither too soft to resist crushing weight on the rails nor 
too hard to hold the spikes properly. These qualities, Mr. 
Barney asserts, are found combined in the catalpa. In ad- 
dition to its durability, catalpa possesses qualities that ren- 
der it one of the very finest of woods for inside finish and 
cabinet work, inasmuch as it has a beautiful fine grain, of a 
warm yellow color, and is susceptible of a high polish. 

Mr. Barney's pamphlet is published for the purpose of dis- 
seminating knowledge as to the value of the tree and to pro- 
mote its cultivation. The author estimates that at present 
prices a plantation of catalpa will yield a return of $25 per 
acre for each year of the time during which the trees occupy 
the ground. Mr. 8. Foster, a horticulturist of Iowa, thinks 
that the common (or late flowering) variety cannot be de- 
pended upon north of St. Louis, while the early bloomer has 
endured the severest winters of the Western States without 


injury. 
American Trade with Belgium. 

Myr. Weaver, U. 8. Consul, at Antwerp, reports to the De- 
partment of State that in exports to Belgium the United 
States rank next to Great Britain. Our direct trade with that 
country exceeds $25,000,000 a year, and with more direct 
steam communication might be largely increased. The staple 
American articles having a firmly established sale in Bel- 
gium are breadstuffs, petroleum, oils, rosin, turpentine, 
cured meats, lard, tallow, tobacco, dye woods, copper, min- 
erals, clays, drugs, honey, canned provisions, cotton, lum- 
ber, and, recently, fresh oysters. To maintain the trade in 
these productions, great care as to the quality and packing is 
indispensable. The imports of cotton are decreasing for 
want of direct communication with our cotton ports. The 
lumber trade might be increased were the facilities greater 
for discharging such cargo at Antwerp. The priees of 
fresh meats, eggs, butter, etc., in the Belgian markets, 


seem to warrant their direct importation in refrigerator 


Scientific Americun. 


ships. Belgium being the most successful manufacturing 
state on the continent, the market for American manufac- 
tures there cannot be very large; still, the Consul thinks 
that, in addition to the usual list of agricultural and me- 
chanical implements, household notions, sewing machines, 
and so on, our machine-made horseshoes and nails, school 
furniture, carriages, and wheelwrights’ supplies, match 
splints, gutta percha harness mountings, wooden boottrees, 
lasts, and possibly tram cars, might be profitably sold. In 
introducing new wares the prevalent styles and taste in Bel- 
gium should be conformed to. Above all, economy must be 
consulted, for, unless cheaper as well as better than Flemish 
goods, American wares will not sell there. 
ooo 
FENCE ECONOMY. 

Dr. Franklin B. Hough, in his recently issued ‘‘ Report 
upon Forestry,” prepared under the direction of the Com- 
missioner of Agriculture, says that according to recent esti- 
mates the cost of the fences in the United States amounts 
to $1,700,000,000, and the annual expense of maintenance is 
$198,000,000, excluding interest at 6 per cent on the origi- 
nal cost. We confess to never having had much faith in the 
accuracy of big-figured statistics of this sort, for the reason 
in this case that we fail to sec exactly how they are reached. 
Perhaps to take the totals representing one State would be to 
convey a better idea, and these are furnished by estimates 
made by the Maine Board of Agriculture, which fix the 
total length of fences in that State at between 127,000 and 
181,000 miles. The first cost is reckoned at $1 per rod, 
and the interest on this sum, with repairs, etc., comes to 
about $6,000,000 per annum. This excludes the value of 
the land covered by the fence itself, which at $80 per acre 
is worth $975,990. 

With some notion of the large sums invested in fences 
thus attained, it is not at all difficult to realize the impor- 
tance of the statement quoted by the author, to the effect 
that ‘‘ from one quarter to one eighth of the present fences 
of the country would be amply sufficient to keep stock with- 
in proper limits, especially since it appears that we are 
wasting money through a wrong appreciation of the use of 
fences which any one, so far as he is personally concerned, 
can remedy for himself. 

The question is, Are we to fence to keep cattle out of fields 
where they are not wanted, or in flelds where they are? The 
general rule is to do the first; but just here, Dr. Hough 
says, we are doing exactly wrong, and hence by simply 
changing our practice the way to economy is open. It is 
very much cheaperto fence the adjacent lots of a large field 
than it is to fence each lot separately... Supposing, for in- 
stance, an area of one square mile be divided into four 160 
acre lots. These, if adjacent, would require 1,920 rods of 
fence. If separate fences were erected about each lot, then 
the length of fence would be 2,560 r5d3. Supposing the 
number of fields to be 64, of 10 acres each, if adjacent, 
5,760 rods of fencing would be needed; separate fences 
would require 10,240 rods, and here there would be a saving 
of sevenrods of fence per acre; that is at $1 per rod, $7 
per acre, or on the entire area the neat sum of $4,880. The 
difference is saved by the same subdivision fences answer- 
ing for the adjacent fields. 

0 
American Carpets. 

Our production of carpets is larger than that of any other 
country in the world. In 1875 the value of the product was 
$32,876,168. In 1872 our importations of carpeting amounted 
to nearly $6,000,000; in 1877 they were only $674,¢.1. 
In their report as to the character of American carpets, the 
Centennial judges said: ‘‘The proofs at the Exhibition of 
our attainments in this manufacture were observed with no 
little surprise. It was manifest, from the absence of rival 
foreign exhibitions, that in respect to the carpets of the 
cheaper and medium qualities, up to the two and three ply 
ingrains, the competition is confined to our own manufac- 
turers. Even rival English manufacturers generally admit- 
ted that in the production of Jacquard Brussels, tapestries, 
and Wiltons, and narrow Axminsters, we have nothing to 
learn from them either in design or fabrication.” 

It is worth remarking in this connection that when Ameri- 
can inventors undertook the task of devising carpet weaving 
machinery, the work was all done on hand looms by men. 
Now women and boys do all the manual labor. In 1844, a 
man with a helper could weave not more than seven yards 
of Brussels carpet in aday. Nowa girl will weave fifty 
yards in that time. 

PO 
The Influence of one Mill, 

A single woolen mill in the city of Lawrence produces 
every week a million yards of dyed or printed cloths. It 
pays $160,000 a week as wages. It employs 5,300 persons, 
paying them at an average rate of 95 cents aday to women 
and girls, and $1.40 a day to men. It consumes 500 tons of 
starch, and expends $400,000 for printing and dyeing ma- 
terials every year. The wool it requires calls for the fleeces 
of 10,000 head of sheep. It secures food, clothing, and 
usually respectable savings to 5,800 persons and their de- 
pendents—not less than 10,000 souls altogether. This, 
with the freights paid for transportation of its materials 
and products, shows what one mill contributes to the wealth, 
power, and prosperity of the country. The woolen indus- 
try of the whole country amounts to more than $200,000,000 
a year. There are nearly athousand woolen mills in Ohio 
and other Western States. 


— 
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The South as a Field for Manufactures. 
In a speech on the Texas Pacific Railway, Senator Lamar 
lately dwelt at great length on the natural advantages of the 
South for successful manufacturing. Every condition of 
soil, climate, and raw material for the development of a 
great industrial community are there. The South has 
already begun her industries of the future, and the profits 
that are realized from them are, in some instances, pro- 
digious. But to develop these industries, she must have 
free access to the markets of the world, and be able to at- 
tract to herself the skill, and capital, and machinery, and 
appliances ofthe North. In the South land, food, raiment, 
and shelter are cheap, and taxation is growing every year 
less burdensome. In everything except capital, skill, and 
experience, the manufacturers of the South are on an 
equality with those of England, and the saving in baling, 
waste, andtransportation gives the South great advantages. 
Nowhere in the world can cotton be manufactured so cheaply 
as on the spot where it is grown, where water power is 
s0 abundant and unfailing; and every factory set up 
there will help to develop the diversities of Southern agri- 
culture. The cotton crop last year amounted to 4,700,000 
bales; yet the Southern States have but a small part of 
their cotton lands under cultivation. 
tt 
Glass Making at Pittsburg. 

Pittsburg has 72 glass factories, covering an aggregate 
area of 200 acres. Twenty-two of these establishments are 
devoted exclusively to the manufacture of window glass, 
the remaining fifty to bottle glass, table ware, lamp chim- 
neys, and soon. The work of some of the best of the win- 
dow glass factories is considered equal to any foreign pro- 
duct. Fully 5,000 persons are engaged in this. branch of 
the glass industry, and the annual product is not less than 
800,000 fifty foot boxes ayear. The wages now paid to first 
class men range from $100 to $130 a month. Second class 
men get $65. Inthe making of bottle glass, from a half 
drachm vial to a twelve gallon carboy, American manufac- 
turers claim to beat the best foreign products, with the ex- 
ception of one particular style of wine bottle, in which Ger- 
many excels. In the manufacture of fruit jars, represented 
by ten factories in Pittsburg, the American article is far 
superior to the European. There are no plate glass facto- 
ries in Pittsburg, though they have been successfully es- 
tablished in Indiana and Missouri. The Indiana factory is 
turning out as good an article as the French, and the ma- 
chinery used was made at Pittsburg. As yet no cut glass 
worthy the name is made in Pittsburg, the art of cutting 
not being well understood, and the demand for this quality 
of glassware not being sufficient to warrant the importation 
of skilled and artistic labor from Europe. The moulded 
table ware is good and cheap, so that a considerable quan- 
tity is exported. 

tt 
Work for New York City. 

Referring to the effect of the opening of the Mississippi 
in furnishing a water way for the commerce of the in- 
terior, Senator Windom said that to meet such competi- 
tion New York must no longer rely upon her present ad- 
vantages. She must not only give to commerce a free 
harbor and a free and improved canal, but she must also 
exert her powerful influence for the removal of all obstruc- 
tions and impediments to the movements of commerce on 
the lakes. Nor will this be enough. To give the North- 
ern route its highest degree of efficiency and power, the 
Lakes and the Mississippi must be connected by a canal, 
which will make the upper Mississippi river the base line 
of New York’s commerce, and thereby unite the two great 
systems of lake and river transportation. 

tt 
American Workmanship, 

In the course of a description of a visit to the French 
war vessel, the Richelieu, a foreign correspondent remarks 
that it seems impossible for one to go anywhere without 
some specimen of American ingenuity cropping up; accord- 
ingly, on the quarter deck of the Richelieu was a Gatling 
gun beside a mitrailleuse. It is astonishing, the correspon- 
dent adds, how tasteful Americans are in everything relat- 
ing to machinery. The Gatling, beside the dull, heavy, 
somber French piece, looked like a bit of jewelry, its steel 
and brass flashing like gold and silver in the bright sunlight 
of the Mediterranean. And this is the more noteworthy 
because the French have a decided bent toward decoration, 
and generally make things look as well as possible. 

$i t  —_______- 
Progress in Hard Times, 

Notwithstanding the times, it is doubtful if the country 
ever made ater or more rapid progress in substantial 
wealth than during the past seven years. From a compari- 
son of the statistics of the census of 1870 with those fur- 
nished by the Bureau of Agriculture for 1877, it appears that 
there were 831,000,000 more acres of land under cultivation 
last year than in 1870, an increase of 34 percent. The per- 
centage of increase in the number of corn produced was 
221¢; of wheat, 52; of rye, 42; of barley, 35; in tons of hay, 
84; and in pounds of tobacco, 91 percent. The live stock 
over the aggregate of 1870 was, horses, 44 per cent; mules, 
45; cows, 26; oxen and other cattle, 29; sheep, 251; swine, 
28 per cent. The aggregate increase in the number of live 
animals amounted to about 25,000,000 head. The excess of 
the grain crop of 1877 over that of 1870 was nearly 550,000,- 
000 bushels. Our exports for the year ending June 80, 1877, 
exclusive of gold and silver, amounted to $632,980,080. 
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Wrenches.—The Lipsey ‘ Reliable * is strongest and 
best. Six inch sample by mail 60 cents. Koper Caloric 
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(25) In answer to T. L.—The expansion of 
various metals, on being heated 1°, is as follows: 


(11) O. H. K. writes: I have a steam launch, 
and condense the exhaust through a copper pipe run- 


aes aa ena Engine Manufacturing Co., 91 Washington St ,N. Y. ning around the stern close to the keel. Some persons Aaa paeuleeraae pas ek 4 5 arabe cw ache arte 

The Charge for Insertion under this head is One Dollar | For Solid Wrought Iron Beams, etc., see advertise- | tel] me that the feed water will injure the boiler from | Lead... | |... 1 a Wrongit iron... 1-149000 
a line for each insertion ; about eight words toa line. | ment. Addrees Onion Iron Mills, Pittsburgh, Pa., for | the action of the copper pipe. Is this the case, and if | Tin . ....... se. 187840 Steel... .....0... 1-151200 
Advertisements must be received at publication Qffice lithograph, etc. so is there any remedy? A. Any deleterious action can Bllvers ics caces 2s 1-95040 Cast iron.. - 1-162000 


Solid Emery Vulcanite Wheele—The Solid Original | be prevented in great measure by tinning tho pipe. 
Emery Wheel-: other kinds imitations and inferior. 


Caution._Our name is stamped in fullon all our best | (12) P. C. O. asks: How shall I loosen the 
Standard Belting, Packing, and Hose. Buy that only. scalein a steam boiler? A. Without knowing the char- 
The best isthe cheapest. New York Belting and Pack- | acter of the scale, we cannot suggest any remedy. Gen- 
ing Company, 37 and 8 Park Row. N. ¥. ‘erally, by allowing the water to remain in the boiler 

Hydraulic Presses and Jacks, new and second hand. : until cold, the scale is softened eo much that it can 
Lathes and Machinery for Polishing and Baffing metals. | easily be removed. If there is a great accumulation, 


as early as Thursday morning to appear in next issue, | 


(26) T. A. P. asks: 1. Can I make a small 
rowboat by stretching canvas upon a wooden frame?! 
A. Yes; such boats are sometimes used for hunting. 
They are easily damaged. 2. How can I make the can- 
vas waterproof? A. Paint it, after securing to the frame, 
with whitelead or other good paint. 


(27) In answer to J. R. E.—The samples of 


Portable and Stationary Engines; Boilers of all kinde; 
(5 Cortlandt St., N. Y. Erie City Iron Works, Erie, Pa. | 


Alcott's Turbine received the Centennial Medal. | 


Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. | 


New Lathe Attachments, such as Gear Cutting, Tap 
and Spline Slotting. W P. Hopkins, Lawrence, Maas. 


Wanted.—A situation by a practical man as Manager 


or Foreman in a Machine Shop or general repairs of any 


kind Can give references Address W.Wathe, Woon- 


socket, RB. I. 


Removal.—Messrs. Goodnow & Wightman, makerg of 


Small Tools, Model Engines, etc., have removed from 
23 Cornhill to 176 Washington 8t.. Boston Mass 


I want 2d hand 48 in. Gap Lathe, 0.8., Bridgeton, N.J. 
Wanted.—Engagement by a practical Mechanical 
Draughtsman. Can design and superintend erection of 


Machinery. Address Charles Kichards, 15 Webster St., 
Cleveland, O. 


Band Saws, $100; Scroll Saws, $75; Planers, $150; 
Universa] Wood Workers and Hand Planers, $150, and 
upwards. Bentel, Margedant & Co, Hamilton, Ohio. 


For Sale.—A Set of Eccentric or Die Rolis, with Bed 
Plate. Housings and gearing all complete. in first class 
order. lienry Disston & Sons, Front and Laurei Sts., 
Philadelphia, Pa. 


Diamond Self Clamp Paper Cutter; Howard's Parailel 
Vise. Howard Iron Works, Buffalo, N. Y. 


For Sale.— Canadian Patent for vest Portavle Forge 
in market. Successfully mtroduced in United States. 
Address Buffalo Forge Company, Buffalo, N. Y. 


Best Steam Pipe & Boiler Covering. P.Carey, Dayton, O. 
Cornice Brakes. J.M. Robinson & Co., Cincinnati,O. 
Sperm Oil, Pure. Wm. F. Nye, New Bedford, Mass. 
Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 

Painters’ Metal Graining Plates. J.J.Callow,Clevel'd,O. 
Diamond Saws. J. Dickinson, 64 Nassau 8t., N. Y. 
Boilers & Engines cheap. Lovegrove & Co., Phila.,Pa. 

Foot Lathes, Fret Saws, 6c.,90 pp. E.Brown, Lowell,Ms. 


Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel 8t., Philadelphia, Pa. 


Pulverizing Mills for all hard substance and grinding 
purposes. Walker Bros. & Co., 28d and Wood St., Phila. 


Skinner Portable Engine, Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Daniels’ Planers of all sizes, both new and 2d hand. 
Send for circular. 


Address Star Tool Co., Providence, BR. L, for Screw 
Cutting Engine Lathes of 18, 15, 18, and 21 in. swing. 


For Town and Village use, comb’d Hand Fire Engine 


& Hose Carriage, $350. Forsaith & Co., Manchester, N. H. | 


Zero Refrigerator, with cooler. Centennial award. 
Send for catalogue. A.M. Lesley, 372 Sixth Ave., N. Y. 


For the best Bone Mill and Mineral Crushing Ma- 
chines—five sises, great variety of work—address Baugh 
& Sons, Philadelphia, Pa. 

The only genuine Geis r Self-regulating Grain Sepa- 
rator. Address the Geiser Manuf. Co., Waynesboro’ 
Franklin Co., Pa. 

Safety Linen Hose. Protects factories and stores. Saves 
insurance. Greene, Tweed & Co., 18 Park Place. N. Y. 


Machine Cut Brass Gear Wheels for Models, etc. (New 
List.) D. Gilbert & Son., 212 Chester St., Phila., Pa. 


The Screntiric AMERICAN Export Edition is pub- 
Hshed monthly, about the 15th of each month. Every 
number comprises moet of the plates of the four preced- 
ing weekly numbers of the SCIENTIFIC AMERICAN, with 


Steptoe & Co., 214 W. 24 St.; Cin., O. | 


E, Lyon & Co., 470 Grand 8t., N. Y. 


F Lunkenheimer's Brass Goods for Engine Builders, 
Antomatic Oil Feeders. Glass Oll Cups Cody Shaft Oll- 
ers. etc. Address Cincinnat Brass Works. 
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NEW BOOKS AND PUBLICATIONS. 


The Magazine Of Art is a new illustrated monthly 
periodical, publisned by Cassell, Petter & Galpin, of 
London, Paris, and New York. It is devoted exclu. 


| 


‘ 
| 


this blowing off must take place very frequently. 


(18) W. & B. write: We have a garret room 
that we wish to ventilate so that we can work in it. It 
has a sheet iron roof, is 26x 90 feet, and 7 feet high; has 
twe windows in each end, but they do not give air enough. 
Could a fan be put in the roof; and if so, of what kind? 
A. if you havean opening t> admit cool air, and an. 
other for the discharge of heated air, a suction blower 
placed by the latter opemng,or a pressure blower by the 


sively to what are known as the fine arts, in contradie- | former, will answer very well. 


tinction to those pursuits which, while arts, are not in- 

cluded under the narrower and higher term of art. The 

mitia: number is quite up to the high standard which is 

aimed at; is replete with illustrations, some of the cuts 
i being of ‘unusual excellence; and the descriptive text 
‘and miscellaneous art notes furnish much toteresting 
information. It is intended to draw largely upon the re- 

sources offered by the Paris Exhibition, with ite great 

array of art treasures; and certainly the Magazine en- 
ters upon its career with remarkable facilities. 


(1) A. P. asks how to prepare a strong so0- 
lution of silver-potassium cyanide. A. Add toa solu- 
tion of potassium cyanide silver nitrate solution until 
no further precipitation is occasioned; after settling, 
pour off the :iquid and wash the precipitate severe! 
times with water; then dissolve itin the smallest pos- 
sible quantity of a strong aqueons solution of potas- 
sium cyanide by the aid of gentle heat. 


(2) A. P. R. writes: 1. Iam about to put a 

feed water heater into the smoke arch of a boiler do- 
comotive type) on a steamboat. The heater will be 
' made of several rows of steam pipe passing backward 
and forward by the ende of tne tubes in the smoke 
arch, being heated by the heat from the furnace. The 
; water is to be forced through the pipe by a Blake steam 
| Pamp. Will it work well? A. Probably you will need 
; blower, or some equivalent. 2. Where should the 
| check valve be put in? A. Place it close to the boiler, 
| with a stop valve between that and the boiler. 


(8) O. H. T. asks: What liquid can be va- 
porized with the least expenditure of heat? .A. Perhaps 
lNquid hydrogen. The boiling points of several of the 
more volatile liquids are as follows: Sulphurous anhy- 
dride, 17°6° Fah.; ethyl chloride, 51°9°; methyl bro- 
mide, 55°5°; aldehyde, 69°4°; methy) formirie, 921°; 
ether (ethylic), 94°8°; ethyl bromide, 105°8°; methyl 
iodide, 111°4°; carbon disulphide, 118°5°; formic ether, 
127°7°; acetone, 188°8°; methy] acetate, 183°8°; bromine, 
145°4°; wood naphtha (methylic alcohol), 149°9°; ethyl 
fodide, 158°5°; acetic ether, 164°9°; aleohol (ethylic), 
178°1°. 

(4) A. O. asks: Is there any advantage in 
having a pair of cone pulleys tur-ed, the one concave 
and the other convex on their face? A. We think not. 


(5) F. 8. asks: With what can the brass 
taps of steam boilers be varnished, to prevent tarnish- 
ing? A. Dilute alcoholic solution of shellac or sandarac 
is sometimes used. It should be applied while the metal 
is warm. 


(6) W. P. asks for a formula for making 


| 


other appropriate contents. business announcements, 40 invisible ink which will become visible on the applf- 
etc. It forms a large and splendid periodical of nearly | cation of some dilute acid. A. Use dilute copperas 
one hundred quarto pages, each number illustrated with (iron protosulphate); tannic acid or any liquid contain- 
about one hundred engravings. It is a complete record | ing it (as strong tea) quickly develops a black ink when 


of American progress in the arts. 


Nickel Platinz.—A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newark,N.J. 


Cheap but Good. The ‘ Roberts Engine,”’ see cut 
in this paper, June ist, 1878. Alse horizontal and 
vertical engines and boilers. E. E. Roberts, 107 Lib- 
erty St.,N. Y. 


Best Turbine Water Wheel, Alcott’s, Mt. Holly, N. J. 


For Shafting, Pulleys, Hangers, etc., send for price 
list and discount to Hilles & Jones, Wilmington, Del. 


Improved Steel Castings; stiff and durable; as soft 
and easily worked as wrought iron; tensile strength not 
less than 65,000 Ibe. to sq. in. Circulars free. Pittsburgh 
Steel Casting Company, Pittsburgh, Pa. 


Presses, Dies, and Tools for working Sheet Metals, etc. 
Fruit and otber Can Tools. Bliss & Williams, Brooklyn, 
N. Y., and Paris Exposition, 1878. 


Polishing Tools and Supplies. Send for new price 
list. Greene, Tweed & Co., 18 Park Place, N. Y. 


Mannfactarers of Improved Goods who desire to build 
up a lucrative fyreign trade, will do well to insert a well 
displayed advertisement in the SCIENTIFIC AMERICAN 
Export Edition. This paper has a very large foreign 
circulation. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See ad. back page. 


Bound Volames of the Scientific American.—I have 
on hand bound volumes of the Scientific American,which 
1 will sell (singly or together) at $. each, to be sent by 
express. See advertisement on page 988. John Edwards, 
P. O. Box 786, N. Y. 


Friction Clutches for heavy work. Can be run at high 
speede@.and start gradual. Safety Elevators and Hoisting 
Machinery a specialty. D. Frisbie & Co., New Haven, Ct. 


1,690 2d hand machines for sale Send stamp for de- 


scriptive price list. Foraaith @ Co., Manchester, N. H. | 


For Power&Economy,Aloott’s Turbine, Mt.Holly,N.J. 


brought into contact with the writing. Dilute nitric acid 
or chlorine water will also render the writing visible, 
especially if treated afterward with a dropof ammonia 
or potassium ferrocyanide. 


(7) C. K. asks: What will cement hard 
rubber? A. Fuse together equal parts of gutta percha 
and genuine asphaltum; apply a very little hot to the 
joint, closing the latter immediately with pressure. 


(8) In answer to F. C., 8. H. K., and 
others, who ask how to make an aqnarium watertight. 
—The joints may be packed in caoutchouc, and farther 
sealed with a cement prepared by melting together over 
a gentle fire 1 lb. of resin, 4 ozs. of good tar, and about 
1 oz. of linseed oil. If an excess of oi] is used the ce- 
ment will become too fluid; to obviate this it should be 
tested before use by allowing a small quantity to cool 
under water, and if not sufficiently firm, allowed to 
simmer longer or have more tar and resin added. The 
cement should be poured in the angles of the aquariam 
while in a liquid state, but not when boiling, as it would 
crack the glass. The cement, when properly made, be- 
comes firm in a few minutes. 


(9) J. G@. S. asks: What would be the ap- 


proximate cost per mile of a narrow gauge railroad, 
complete, through a levelcountry? A. The coat of such 
8 railroad will, of course, depend on the character of 
the country and the length of the road. The follow- 
ing estimate was made for a road of 8 feet gauge. 100 
miles long, over a prairie country: Grading, bridges, 
ties, tracks, stations, etc., $9,520 per mile; rolling stock, 
$38,791 per mile. . 


(10) W. H. H. asks: What is the process 
, commonly practiced in bleaching white goods? A. The 
| goods are firat immersed in dilate solution of chloride 
| of lime (bleaching powder), and then transferred to a 
vat containing very dilute sulphuric acid. This treat- 
ment may be repeated if necessary, and the material 
\ finally thoroughly washed. 
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(14) 8. E. T. writes: 1 am building a tank 
7 x8 feet, 6 feet deep, in my stable to hold water for 
household purposes, It is made of pine strips, 144 in. x 
2 in., laid flat, with whitelead joints. Do you think it 


will be necessary to line it, and if eo, what had I better | 
use? A. It will not be necessary to use any lining, if ' 


properly made. If, however, you desire to do so, wa- 
terproof paper wil. answer very well. 

1s it advisabie to let the water from the leader of a 
bay window ana piazza run into the trench filled with 
broken stone which forms the foundation of a drive 
way? A. We think not. 


(15) C. D. asks: How shall I make a “ bel- 
lows body ** (like an accordion) for a camera, to be of 
¥é incn atripe, 544 inches wide, and 8 inches high when 
finished? A. Cat the four strips to size, stitch the edges 
of the sides together at points 8 inches apart, push in 
the edges between each of these points to form the 
hase of the hinges, and insert the gore pieces, These 
may be $ inches wide and 84 or 844 inches long, slit 
lengthwise 4% to inch on the middle line at each end, 
and the corners folded toward the center to form a 
square about 2,4 inches wide; then placed reverse side 
down and folded once to a triangle. A few blows with 
a mallet will then sct the folds. The pieces are in- 
serted, obtuse angle outward, in the seam edge of the 
hinge, and the elit edges unfolded and glued tothe in- 
folded portions of the hinge. 


(16) ‘‘ Sapphire” asks what cement is used 
by lapidaries for cementing precious stones. A. Arme- 
nian or diamond cement, Soak isinglass in water until 
it is soft; then dissolve it in the smallest possible 
quantity of proof spirits by the aid of gentle heat (over 
warm water); in 2 ozs. of this dissolve 10 grains of pale 
gum ammoniacum (in tears) by trituration in a mortar; 
then add six large tears of gum mastic dissolved in not 
more than 6 times their weight of rectified spirits. 
Keep in a well stoppered bottle, and soften for use by 
standing the bottle in hot water. : 


(17) W. H. A. asks for a recipe for making 
a good indelible ink, in shape that can be conveniently 
applied by means of a rubber stamp. A. Genuine as- 
phaltum, 1 part; benzole, 4 parts; dissolve and temper 
with good printer's ink. 


(18) R. H. H. writes: A friend and myself 
had a dispute iu regard to steam boilers. I claim that, 
with a full supply of water in the boiler, and not using 
any steam, you can get pressure enough to burst the 
bofler by keeping up a hot fire. My friend claims a 
boiler cannot burst with steam pressure so long as the 
supply of water is kept up. A. If you get pressure 
enough, the boiler will be ruptured al] the same, 
whether it contains water or not. 


(19) F. G. 8. asks for a recipe for black 
varnish. A. Amber, 1!b.; fuse; add hot drying oil, % 
pint; powdered black rosin and Naples asphaltum, of 
each 8 ozs.; when properly incorporated and consider- 
ably cooled, add oi] of turpentine, 1 pint. This is one 
of the finest black varnishes in use. 

Also a recipe for a japan. A. Shellac, 1 oz.; wood 
naphtha, 4 0zs.; lamp black or ivory black to color. 


(20) 8. P. 8. asks: What is the proper 
course of study for one who wishes to become a steam 
engineer? A. Heshould study works on mathematics, 
natural philosophy, and prime movers; and should also 
study actual examples of steam machinery. In addi- 
tion, he should practice drawing and the use of machine 
tools. 

(21) In answer to O. T. K.—If you take 
the dimensions of a large engine, say 24 x 48, you can 
geta fair idea of what is needed for an engine built on 
a smaller scale, yy in the case you mention. 


(22) C. W. K. asks: In the propulsion of a 

boat, is the speed attained in direct proportion to the 
power employed; if not, what proportion does the 
power bear to the speed? A. The ratiois not exactly 
determined, as it ie not constant at all speeds. For mod- 
erate speeds, the power varies nearly as the cube of the 
speed. 
(28) G.I. B. asks: What should be the di- 
mensions of a floating dock larce enough to lift and 
contain a vessel of the following dimensions: 300 feet 
Jong, 40 feet beam, and drawing 22 feet of water? A. 
Having fixed the shape of your dock, you may assume 
that each cubic foot of water displaced by it requires a 
load of 62°5 Ibs., from which data you can obtain the 
requisite dimensions. 


(24) W. 8. W. writes: I have a clinker 
built boat, 20 fect long and 6 feet beam, which I wish 
to convert into a steam launch. Is a screw of more ad- 
vantage than a paddle wheel, and if so, what size engine 
and what kind shonld I use to give a good rate of speed? 
A. You can use a vertical engine, 8 x 5, and a propeller 
with diameter eqnal to draught, and 8 feet pitch. We 
think this arrangement will be more desirable in some 
respects than paddle wheels. If the boat is very light, 
it may need to be stiffened somewhat for the ma- 
chinery. 


test paper appear to be georgina (dahlia) paper, pre- 

pared by steeping slips of white, uncaliendered paper 
| m a not over strong tincture of Georgina purpurea. It 
. is found in moat well ordered laboratories. Though 
, ordinarily not quite as aelicate in reaction as litmus, it 

may often be conveniently substitated for the latter 
The faint purpiish color of the paper is rendered pink 
| 18h red by dilute acids and green by weak alkalies. 


| (8) £0. H. asks: At what rate does 

sound travel? A. At 1,000 feet per second in air, under 
ordinary conditions. 

| What preparation can be applied to the inside of pot- 
tery to maxe it -waterprooff? A. Almoet any of the 
vitreous glazes will answer. Borax, flint, glass, etc., are 
commonly used. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
' examined, with the results stated: 


C. W. C.—Slate containing pyrites.—J. A. P.—The 
deposit consists mainly of clay, silica, Mme sulphate 
iron oxide, and a Jittle organic matter. It may be used 
as a cheap pigment, either before or after calcination. 
It does not contain phosphates.—J. J.—No. 1 is red jas- 
per, an impure quartz, the coloring matter of which is 
iron sesquioxide. No. 2 is dolerite, containing iron 
pyrites, of no value. 


COMMUNICATIONS RECEIVED. 
The Editor of the ScrentiFic AMERICAN acknowledges 
| with much pleasure the receipt of original papers and 
contributions on the following subjects: 

Hearing by the Teeth. By W. B. W. 

Antiquity of Civilization. By F. 8. J. 

Science of Light. By T. B. McC. 
| A Mechanical Question. By J. D, H. 

Causes affecting the Taste of Drinking Waters. By 
ILM 
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inal e Page, each insertion ee 33 cents z line. 
age Tr OReeeea e 
(About eight wordstoaline) 
Enqravings may head advertisements at the same rate 
per line, by measurement letter press. Adver- 


EXPLOSIVE DUST. A COMPREHEN- 
sive description of the Dangers from Dust in various 
Manufactures and the Cause of many Fires. How com- 
bustible substances can explode. Spontaneous Combus- 
d Lampblack in Air 


tion of Iron, an Air. Flour 
Dust and Brewery Dust losions. Explostons of Ccal 
Dustin Min Conta'n in SCIENTIFIC 


es. AMERICAN 
SUPPLEMENT No. 1235. Price 10 cents. To be had at 


this office and of all newsdealers. 


Scientific American. 


The Mest Popular Selentifie Paper in the World. 
THIRTY-THIRD YEAR. 


Only $3.20 a Year including Postage. Weekly. 
52 Numbers a Year. 


exgypneremen el 

This widely circulated and splendidly ilustrated 
paper is published weekly. Every number contains six- 

| teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
| representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Arehi- 
tecture, Agriculture, Horticulture, Natura] History, etc. 


All Classes of Readers find in THE SCIENTIFIC 
AMERICAN 8 popular resume of the best acientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal] affords a constant supply of instructive 
reading. I[t is promotive of knowledge and progress in 
every community where it circulates. 


Terma of Subacription.—One copy of THE SCIEN- 
TIFIO AMERICAN will be sent for one yar—& numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.0; three 
montha, $1.00. 


Clubs.—One extra copy of THESCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of Ave subscribers 
at $8.20 each; additional copies at same proportionate 
rate. Postage prepaid. 


One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepald, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Posta) Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all] letters 
and make all orders, drafts, etc., payable to 


MUNN & CO., 


37 Park Row, New York. 
To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity ,to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium. Germany, 
Russia, and all other European States; Japan, Brazti, 
Mextoo, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
| #4, gold, for SCIENTIFIC AMERICAN, 1 year: $9, gold, fer 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year. This includes postage, which we pay. Remit by 
posta] order or draft to order of Munn & Co., 8% Park 
Row, New York. 
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WALTHAM WATCHES. 
We beg to announce that we have recently entirely 
remodeled the very popular grades of full-plate move- 


ments, known by the marks, “ Wm. Ellery,” *‘ Appleton, | 


Tracy & Co.,” “ Waltham Watch Co.,” *' P. 8. Bartlett,” | 
and “ Broadway,” giving to them not only a highly | 
improved appearance, but great additional value. We 
embody in them such of the best results of our ex- 
perience and study for twenty years as can be use- 


ful in this popular form of watch. We give these new | 


model wat°hes special recommendation to all who look 
for good performance and solid excellence at moderate 
cost. The alterations have been made with the view 
of pleasing practical watch makers, as well as watch 
wearers. 

No watches retailed by the Company. 
local jeweler. 

For AMERICAN WATCH CoO., 


ROBBINS & APPLETON, 
General Agents, 
NEw YORK. 
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!!New and improved! | 
Engraving Process! !!! 


eos Substitute for Wood-Cuts. 
Vif0t0-] ate 
6 Duane St. NewYork. 
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State where you saw this. 


WANTED, BY AN ENGINEER RESI- 


dent in Liverpool, to represent a firm in the hardware | 
or machinery at ‘the Paris Exhibition. Good French | 
correspondent. having been resident for fifteen y ears. 
Address R. 488, care of H. Greenwood, Advertising 
Agent, Liverpool, England. 


ACENTS, READ THIS. 


We wil pay Agents & salary of $1(0 month, and 
expenses, to; sell our new and wonderful inventions. 
Address SHERMAN & CO., Marshall, Michigan 
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4/\" WHEELS, pare oi of 
Tathes og Bll rials Of all kin “Catalogues " 

. es e r. etc. 
GooDNow & WIGHTMAN, 176 Wash’n 8t.. Boston, Mass. 


MACHINERY AT VERY LOW PRICES. | 
2a hand Lathes, alls 


HERBERT BLossom.,. Matteawan, N. 


Telephones. 


One pair of the best Telephones, with all n ap aay | 
instructions, good for distinct speaking from a few f 
to 30 miles distance, sent complete, oxnept diaphragms, 
upon receipt of $5. Send stamp for circular, with de- 
scription and prices of Bar Magnets, W Wound Bonet: 
ae all Telephone Materials. NNELL, El 

112 Liberty Street, New York. 


No Explosions for 15 Years. 


meter o Bafety Boilers, Exeter Steam Engines, 
Blowers and kxhaust Fans. The onl 

first-class exhauaters for the removal of shavings, dust, 

and for ventilation made. Gon 0 


R MACHINE WORKS, 


140 Congress Street, Boston, Mass. 


FOR SALE.—MACHINERY FOR A! 
complete Sash, Door, and Blind Factory. Will sell ve 
Jow ; is in excellent order, and will be sold in lot or 
machine separate. 
J. H. KERRICK, Indianapolis, Ind. 


FOR SALE. 
Urbana Mohine Works. Foundry, Blackemith, and | 
A good plow and planter trade; mil) 
y. trade. A rae opportunity for a 


FOR SALE. 
The machine shop and die sinking establishment of 
George A. Crosby (Chicago), deceased. It is a good 
opportunity. and will be sold much below original cost. 
For particulars, a:idress 

J.L. BOARD, 2 North State 8t., Chicago, Il. 

186 to 200 Lewis Street, 
NEw YorkK, June 5th, 1878. 


CIGAR BOX LUMBER, 


Manufactured by our new 


PATENTED PROCESSES. 


PMMOMINE. ns de Biyciaa .b.4de be reneeeecict besos glsind $0Rs San penee life. 
Muhogany. Sale cts acala ccalssows slo eynlen ater cen be Gaui raswna sees 
Spanish ( ‘edar, 2d quality. seat an snipesesesel'dcyeeessec MGs 
Ist and 2d qu: ility..... Ae Sea aadae aaewit .344c. 

* ay, * 2 TF cpahipegeede veaassacen d54C. 


No charge for cartage. Terms cash. 
LANSDELL'S PATENT STEAM SYPHON @ 
ANSDELL 
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ENG 's \© 
ya STEEL TUBING. 


Joun S.Lenc. 4 Frercrer Sr. New Yorn. 


ITCROSCOP™®. 

The Gem Microscope magnifies 10,000 
times. Shows hidden nature. Opens 
up the marvelous minute life with 
which creation teems. Useful, instruc- 


tive, and entertaining. Investigation 
and research made eusy by its use. Sent 
posted on rece ‘ipt of ¥1 Agents want- 


ed. GEM MICROSCOPE Co. 


Room 9, 208 Broadway, Navies 
TEL EPHONE; all material for one, #2. Cc all Rells, $1.75 
(postpaid). A. D. HARD, 138 Blackstone St., Boston. 


$250. és RELIABLE ”» 20 Horse Power, 


Stationary, Horizontal, Double-crank Steam Engine. | 
Complete with Judson Governor, Boiler-feed Pump, 
Water Heater, etc. Best and cheapest in the world, and | 
fully guaranteed. Two HUNDRED AND Firry 


HEALD, , SI8CO & CO.’S. 


DOLLAKS. Send for circular to 
HEALD, SISCO & 6O., Baldwinsville, N. ¥. Y. 
TELEPHONES © 
ELBPHONE MATHSRIAL at very lowest aid 


Send { id for Illustrated Circuiar. TELEPHONE 8 
MPANY, Box 8224, Boston, Maas. 
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‘man’s Time Detector. capable of accurately con- 


‘HOW to BUILD a CHEAP CATAMARAN, 
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IRON 
BEAMS & GIRDERS 


| [HE ONION IRON MILLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken pace in the prices of 
Iron, and es es in Beams usedin the cunstruction 
of FIRE PROOF BUILDINGS, induces usto call the spe 
cial attention of Engineers, Architects, and Builders te to 
the undoubted advantages of now erecting Fire Proof 
structures; and pr rereroncess pages 52& 54 of our Book 
of Sections—which will be sent on application to those 
contem pang She erection of fire proof buildings—THE 
COsT ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
| believed, that, were owners fully aware of the small 

difference which now exists between the use of Wood 

and Iron, in many cases the latter would be adopted, 
| Weshall be pleasedto furnish estimates for all the Beams 
complete, for any specific structure,so that the difference 
| in cost may at once be ascertained. Address 

| CARNBGIB, BROS. & CO., Pittsburgh, Pa. 


nm 


THE TRIBUNE | 
UNEXAMPLED PREMIUM! 


———_ ewe — 


CET THE BEST. 


~ ee 


Webster's Great Unabridged Quarto Dictionary. 


THE LATEST AND BEST (81:2) EDITION, containing 3,000 ILLUSTRATIONS and COLORED PLATES. 


TO ANY ONE 


%16 for Eight One-Year Subscriptions to THE WEEKLY; or 
$30 for Ten One-Year Subscriptions to THE SEMI-WEEKLY ; or 
$10 fora Single Five-Years’ Subscription, in advance, to THE WEEKLY; or 
%15 for a Single Five- Years’ Subscription, in advance, to THE SEMI-WEEKLY. 
———_ emo — 
The Popular Approval of this Premium has been something utterly Unprecedented. 


SENT 


remitting, prior to September Ist, 1878: 


THE TRIBUNE is now delivering the 


NINTH THOUSAND 
of these GREAT QUARTO DICTIONARIES to subscribers who have fully complied with its terms. 
| out of the whole number has expressed himself dissatisfied with the result. All express two feelings—amazement 


‘and gratitude. 
Address 


OUGHT WORKING, DRAWINGS AN AND ENGRAVINGS 


| wv, ATEN un 


OLD ROLLED 


Machiner 
WBERTON & SCOTT, 
oh ae Row, New York. Room 


5() Best Mixed Cards, with name, in case, 13c., or 2 | 
OU no? alike, 100. « Outfit itfit 1c. Dowd & Co Dowd 


SHAFTING. 


The fact that this sbafting has 75 per cent. greater 
etrengt h, a finer finish, and is truer eG gauge, than an an 
other n ane renders it undoubtedly the most economi 


& Co., bristol, ct. 
’s Tool: 
Pond’s Too Ss, 
We are also the sole manufacturers of the CELEBRATED 


Engine Lathes, Planers, Drills, &c,. eee MEE Ge OpaaNG ene puenish Faber. Hanger ers. 
8 e. DAVID W. POND, Successor to e most approved styles ce list maile 
LUCIUS W PON ). LUCIUS W. POND. Worcester, Mass, apvlication to JONES & LAUGHLINS 


Street, 2d and 8d Avenues, Pittsburgh, Pa. 
¢ OBE Ce racwit tor PLATED WATCHES. Cheapest 


Try 
190 S. Canal Street, Chicago, Il., and Milwaukie. Wis 
inthe known world. Sample Watch Free to ks of of this st shafting in. mre Re for sale by 
Address, A. COULTER & Co., C A 


PATENT MINERAL WOOL. | 


FL 
EKO. et hoe & CO., 121 thecno St., N. Y. 


— SALE OF VALUABLE MANU- 
FACTURING PROPERTY.—AIl the o Teopersy of the 


Entirely Ft . undecaying, and the best Belvidere Manufacturi Co. will be at public 
ductor of heat, cold, or sound. Chea r than hair-felt. auction, without reserves, on agree July 9th, next, at 
| - dD. EL BER s, 2 o'clock, P. M. . On the premises, at Belv dere, Warren 
P. O. Box 4461. 2644 Broadway, N. Y. Co.,N.J. It consists of a lot, advantageously situated, 
about 200x250 feet, on which are erected a four-story 

brick and stone building 50x30 feet, with frame buildings 


for foundry and smith shop. Never failing water power, 

800 inches of water drawn under 24 ft. head—i8 feet 
head and fall. Property is adapted to almost any kind 
of manufacturing business—is accessible to market—in 
a rich agricultural neighborhood, convenient to the coal 
and iron regions of Pennsylvania, and to abundant sup- 
plies of hard wood and other lumber. At the same time 
will be sold a number of tron and wood working machines, 
and 1,600 acres of timber land in the State of Traine. For 


particulars, address 
M’F’G CO, Belvidere, N. J. 


THE BELVIDE RE M 
BRADFORD MILL CO. 


uccessors to Jas. Bradford «& Co. 
MANUFACTURERS OF 


French Bubr Millstones, 
| Portable Corn & Flour Mills, 


Smut Machines, etc. 
Also, dealersin Bolting Cloths and 


Ye General Mill Warsisktue: 
r 4 Office & Factory, 158 W. 2d Bt. 


a} CINCINNATI, O. 
: J.R.Stewart, Pres. W.R.Dunlap, Sec, 
Oy PRICE-LISTS sPvT ON APPLICATION. 


Wood-Working Machinery, 


Such as Woodworth Planing, Boneuing. and Grooving 
| Machines, Daniel's Sey Ve ichardson’s Patent Im- 
Tenon Machines, ortising, Moulding, and 


roved 
Re-Saw Machines, and Wood-W orking Machinery gene- 


rally. Manufactured b 
WIT Y. RUOGG & RICHARDSON, 
Salisbur AE Ree: a ae Mass. 
(Shop formerly occupied by 


Not one man 


THE TRIBUN 
rue New York City. 


FORCE OF WIND. HOW TO ESTIMATE 

the Necessary Strength of Roofs, Towers, Tall Chimneys, 

etc., to withstand the Wind. The Solution of all Prob 

lems of the kind, with numerous Formula. Contained 

in SCIENTIFIC 'AMERICAN SUPPLEMENT No. ° 

oe 10 cents. To be had at this office and of all news- 
ealers. 


PATENTS SOLD. 


For terms, address EUROPEAN and UNITED STATES | 


PATENT EXCHANGE, 200 Broadway, N. Y. 


Box 2801. 


SPARE THE CROTON AND SAVE THE ( COST. | 


‘Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
| Water. WM. D. ANDREWS & BRO., 414 Water 8t., N.Y., 
| whoecontrol the patent forGreen’ sAmerican DrivenWell. 


| 25 NEW YEAR CARDs, with name, 20c. 25 
Extra Mixed, 10c. Geo. I. Reed & Co., Nassau, N.Y. 


BLAKE’S STONE AND ORE 


For phage hard at ee eo to an 
anufacturing, an ailroad corporations in 
irst P Feaata ie wherever exhibited, and hundreds of testimonials of the h 
A NEW SIZE FOR PROSPEC 'TING AND LABORATOI 
(# ALL STONE CRUSHERS not made or licensed by us, containing 
shaft and fly-wheel, are infringements on our patent, and makers and 


actuated by a ner aly ee 
he 


users of such will be d accountable. 


MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit, Ne L. Cc. COR & CO., Bristol, Ct. 


65 sist 
BURNHAM'S 


| 


\\? A or" = | I - Mop 
WARRANTED BEST AND CHEAPEST. 


N.F.6B URNHAM, YORK, Hal | 


MPORTANT FOR ALL AND 
MANE'G CONCERNS.— Buerk‘s Watche 


CORPORATIONS 


trolling the motion of a watchman or patrolman ut the 
different stations of his beat. Send for circular. 
J.EK.BUERK,P.O,. Box 979, Boston, Mass 

N. B.—The suit against Imbhae user & Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons bu ing or using 
clocks infringing on my patent will be dealt with ac- 
| cording to law. 


Agente w sates on reaped ‘c | 
n every Lodge, C raud Commandery in 
the 33. to cuntrol “ sale of onr Kituals to iveke 
rusty masons bright. None bnt Masens need 
apply. Masonle Book Agency, S. W. Cor. 
Broadway and Warren St., New York, 


or Commission 


with Malay Rig. Four illustrations. Full directions for 

construction and dimensions of a simple, fast, handy 

boat in actual use. Contained in SCIENTIFIC AMERICAN 

SUPPLEMENT No. 117. Price 10 cents. Also, in same 

number, description and full dimensions of ‘the new 

aeons Intrepid. To be had at this office and of all news- 
deal ers. 


— 
DICKINSON'S A 


[RouusTABLE DIAMOND TOOL 


eee eee ot 


‘Pesyea year, Agents . Agents wanted everywhere. Bue- 
pean peees ori ee eee free 
Wonrn & Co., St. Louis, Mo. 


im 2 
Wn! 


and ae en Diamond Carbon Points, indispensable for 
Trui ery Wheels Grinds ones, Hardened Steel 
and Paver Calendar Rollers Ron Bp Moule ng 
and Sawing Stone. J. DICKINSO Nassau St., 


HAWOR1LH WATER MOTOR. | 


Can be attached to rh hydrant and used for driving 
small machinery. test running motor in nce. 
For pamphlet, inves H. M. A., Portland, Oregon. 


‘3 Imp roved 


HOISTING 
» ENGINES. 


801. 
Office 96 Tipece ate N. Y. 
P. O. Box 313 


™ Salary. Salesmen wanted to sell our 
Staple Goods to dealers. No peddling. 


meut. address 8. A. GRANT & C 
3, 4,6 & 8 Home St., C 


BLAKE CRUSHER CO., New Haven, Conn. 


| 239 Broadway, N. Y. 


| Directions and Dimensions for construction, with one 


| tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 


Expenses paid. ATGHANT £ Og | 3 WS 


A Monath and Ex 
*SasfeLrs wo oy 


STAMP mt 


THE DRIVEN WELL. 


Town and County 4 rivileges for making Driven 

Wells and selling censes under the established 
' American Driven Ww ou Patent, leased by the year 
| to responsible parties, b 


WM. DO. ANDREWS & BRO., 
NEW YORK. 


LS 


| Lathes, Planers, Shapers 


Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machi inery. E. GOULD ) & sy ME se Newark’ N. J. 


‘Baker ry vite Pressure Blower. 
(FORCED BLAST ) 
Warranted superior to any 
other. 
WILBRAHAM BROS. 
2818 Frankford Ave. 

PHILADELPHIA. 


120% 


insure answer. 8. Bee POLTER 


CIGARS 


EAGLE FOOT LATHES, 


Improvement in style. Reduction in | 
paces April 20th. Small Engine Lathes 
lide Rests, Tools, etc. Also Scroll an 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 
WM. L. CHASE & CO., 


95 & 97 Liberty St.. New York. 


The George Place Machinery Agency 
Machinery of Every Description. 
121 Chambers and 103 Reade Streets, New York. 


BREAKER AND CRUSHER. 


size. Endorsed by the leading Mining, 
he United States and Foreign Countries. 
t character. 


SALESMEN aera G 


LIQUID FUELS. BY H. AYDON. A 
paper read before the Institution of Civil Engin-ers, 

on on. The five methods of burning Jiquid fuel, C. J. 
Richardson’s, Simm and Barff’s, Aydon’s, and Dorsett’s. 
Practical Working of each method, and comparative 
economy. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT No. 119. Price 10cents. To be had at this 
office and of all newsdealers. 


Wrought Iron Pipe and Fiitings, 
| Valves, Steam Cocks, &c. 


Albert Bridges, No. 46 Cortlandt St., New York. 


TURBINE WATER WHEFIS. 


RY USE. 
vibratory convergent jaws 


ddress 


STEAM PUMPS. 


HENRY R, WORTHINGTON, 


S3 Water St., Boston. 


THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 
WATER WoORKS—Compound, Condensing or Non-Con- 


densing. Used in over 100 Water-W orks Stations. New pattern. Increased percentage of power 
STEAM PUMPs—Duplex and Single Cylinder, ‘ean given on all kinds of Mili 


WATER METERS. OIL METERS, 
Prices career Reduced, 


0. J. BOLLINGER, York. Peni. 


NA MAI Be K Your Linen ith Clark’s Indeible 


Pencils. » Pencils. Sold at alls at all statiuners’. 


OT f S’ act SAFETY HOIST ING 


Machinery. 


OTIS BROS. & CO., No. 348 Broadway, New York. 


> Tf IE 

%;| Eclipse Engine 

A pares steam power for all 
purposes, Driving 

aa Mills, and for every use 

where a first-class and eco- 


Steel Name Stamps 


Ne Y. STENCIL WORKS, 87 Nassau St., N. ¥ 


can be crown on the enabied st fo elna } 


Hi SKERS few if soot by the use of [NCINO, » New 


HIS err. One bottle F Send stamp for particulars. 


INOINO cv. 264 Main St., Cincinnati, Ohio. 


PAINT ] IN CONSTRUCTION. BY | 
Robert Grimshaw. C.E. Peculiarities and Chemical 


Constitution of Paris White, White Lead, Zinc White, | =] nomical Engine is required. 
Baryta White, Blende, Antimony White, Iron Oxide, Eleven first-class premiums 
Red Lead. Prussian Blue, Cobalt Blue, Smalt, Coal Tar, | aware’ including Centenni- 
Soluble Glass, Yellow Ocher, Raw Sienna, Fuller's : SN efer to No. ee of 
Earth, Lampblack, with valuable Practical Hints. Con- No. 14, issue of of Sc1- 


ENTIFIC AMERICAN for Edi- 


CIENTIFIC AMERICAN SUPPLEMENT No. 
7 torial illustratior illustrations. 


To be had at this office and of. 


cLAY Sere Injector.” 


Washing Machine, | | valves. Send for illustrated circular. 


M. SELLERS & CO., Phila. 
Manufactured 
N. C. BAUGHMAN & CO., BIG PAY 


YORK, PA. 


Reliable agents wanted. De- 
scriptive circulars furnished. 


AND REFRIGERATOR. 


tained in 
1°25. Price 10 cents. 
all newsdealers. 


to sello our Rubber Printing Stampa Sam Dies 
free. Taylor Bros. & Co., Cleveland, O. 


THE PEERLESS 
Portable Steam En- 
gine, for Agricultur- 
al and other pur- 
poses, from 6 to 10 
horse power, and 

Domestic Semi-port- 
D> able Engine, 2 and 4 
jhorse power. Noth- 


ICE-HOUSE 


illustration of cold house for preserving fruit from | 
season to season. The air is kept dry and pure through- 


out the year at a temperature of from 34° to 36°. Con- et A 


ert 


Price 10 cents. 
dealers. 


“OLD RELIABLE.” TO KNOW ALL 


about the Best Pump for Paper Makers, Tanners, Con- 
tractors, and for irrigation, send for illustrated 2am ph- 
let, 78 pages. HEALD, SISCO & CO., Baldwinsville, N.Y. 


THE “ACME.” 


A regular thorough-made En- 
gine Lathe. Swings 7 in.,turns| — 
is back geared and cuts | - 
Screws from 4 to 64 threads 
Inch, B@&*Send 3c. stamp for Cir. 
cular and Price List of Lathe and | 
Small Tools, to 


W. DONALDSON. 
Manuf’r Acme Lathe. 
2d & Cent’l Ave., Cincinnati, G. 


To be had at this office and of all news- 


= Dovtetive catalogue 
Sa and price list to 
F.F. & A. B. LANDIS, Manufacturers, 

Cherry Street, Lancaster, Pa. 


“Shafts, Pulleys, Hangers, Etc. 


Full ad eine in store for immediate delivery . 


WM. SELLER: 
79 sunerey Bereet, New York. 


JENNINGS’ GS’ WATER CLOSETS 


Seno FoR Circurar 
STREET New 


Repucep 


Prices 


94 Beexman 


Yor 


398 


’ Advertisements, 


inside Page, each insertion --- 75 cents a line. 
Back Page, each insertion --- 81.00 a line. 
(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. <Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 


Wrom \ to 10,000 Ibs. weight, true to pattern, sound and 
solid, of unequaled strength, toughness and durability. | 
An invaluable substitute for forgings or cast-iron re- | 
uiring three-fold strength. Send for circular & price list. | 
CHESTER STEEL CASTINGS Co., Evelima S8t., Phila, Pa 


| 
| 


| 


Edison’s Discoveries and Inventions 
_ Fully Described and Iiustrated in the 
Speaking Telephone, Talking Phonograph and 
other Novelties. 
ay GEORGE B. Prescott, Electrician of the Western 
Union Telegraph Co. Also Discoveries and Inventions of 
GRAY, BELL, DOLBEAR, and others. The quadruples 
and Harmonic Telegraph, Electric Light, Electric Call 
Bells, etc., fully described. A book of 431 pages, quarto, 
profusely illustrated, handsomely printed and substan- 
tially bound. Price $3. Sent, postpaid, on receipt of 
rice, by J. N. ASHLEY, Office of the Journal of the 
vlegraph, P. O. Box 3393, New York. 


Send one dollar for Bicknell & Co.’s Specimen Book of 100 


ARCHITECTURAL DESICNS. 


A.J. BICKNELL & CO., indy re Im che . 
arren Street, ork. 
Send 10 cents for tliustrated catalogue a! 


ometers,  hns Hot fis 

Boiler Flues, Superheated Steam, Oil Stills, 
HENR . BULKLBEY, Sole Man 

149 Broad gay, N. Y. 


$3 Pressirss: 


bels,cards 
etc. (Self-mker $5) 9 Larger sizes 
For business, pleasure, young or old 
of Presses, Type, Etc., 


HIS OWN 
for 26 
PRINTER ! oot meres Gon 


Mill Stones and Corn Mills. 


e make Burr Millstones Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to 8. Sen for 


heat of 
st Pipes 


EVERY MAN 


THE 


Mill 
J. T. NOYE & SON, Buffale, N. Y. 


MANUFACTURE OF BESSEMER STEEL 


and Steel Institute. With 

the Cu 
es, 

° pro 

SCIENTIFIC AMERICAN SUPPLEMENT, No. 

relied 10 cents. To be had at this office and of all 


“4 al 
rip 


we th we : 
bktrasy on 


Pee See \ 
20 oles eae por NK te arenas 


LACKER® VABNISHES, WHITE SHELLAC. 


W. ZINSSER & CO., 197 William St., N. Y. 
MANUFACTURERS’ SUPPLY STORE. 
Agents for U._S,. Salicylic Acid Works. 


—— 
OGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS—For ding Bones, Ores, Sand, Old 

Crocibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 

Corn and Cob, Tobacco, Snuff, 8 r, Salts, Roots, 

Spices, Coffee, Cocounut, si Asbestos, Mica, 

ete., and whatever cannot be ground by other mills. 

Also for Paints, Printers’ Inks, Paste Blacking, etc. 

JOHN W. THOMSON, successor to JAMES BOGAR- 

DUS, corner of White and Elm Sts., New York. 


THIS INVENTION 
saves fuel, utilizes slack, 
increases and gives 
steady supply of steam, 
rendering opening of fire 
doors unnecessary, 
abates smoke nuisance, 
the power to drive is but 
little, and is the best 
known appliance for in- 
suring perfect combus- 
tion. Address 


U. S. Automatic 


Stoker Co., 


No. 2 Chestnut St., 
Philadelphia. 


THE FLOW OF METALS. BY DAVID 
TOWNSEND. Valuable experiments, with ten engrav- 
ings, on Punching through thick plates. Evidences of 
a Flow of Metal. Effect of Flow on Dimensions, Density, 
ete., of Plate. Lines of Least Resistance, ete. .Punch- 
ing with and across the grain. Practical Applications. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No. 
11%. Price 10 cents. Tobe had at this office and of 
all newsdealers. 


CAMERON 
Steam Pumps 


For Mines, Blast Furnaces, Rolling» 
Mills, Oil Refineries, Boiler 


Feeders, &c. 
For Dlustrated Catalogue and Reduced 
Works, Foot East 23d &t., New 
ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. SUPPLEMENT No. §9. Price, 10 cents. 


PUNCHING DROP HAMMERS AND DIES, FOR 


working Metals 
PRESSES. 
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Price List send to 
York. 


&c 
The STILES & PARKER PRESS CO., 
Middletown, Conn. 


| 


ALL KINOS cap gt Sor 
WORKING MAruiwroy | 
Wood WORKING TOeHMERY ! 
y's SPECIAL TOOLS, Se~, Le | 


, 


(271.8. SMITH MACHINE C2: | 


B 


LA 


> 


— 
. 


SMITHVILLE,BUR.CO.N.J. 
C/RCULARS FREE 


+ eT 


D 


THE TELEPHONE. BY R. M. FERGU- 
30N, F.R.8. Read before the Royal Scottish Society of 
Arts. Its Construction, Uses, and Worki fully and 
philosophically explained, with four illustrations. His- 
tory of the Telephone. The Reis Telephone. Bell's. | 
Wonderful sensitiveness. Difference between the Gal- 
vyanic and the Telephonic Impulse. A curious experi- 
ment. Theory of the Telephone. Molecular Vibrations 
of Metals. Magnetic Musical Sounds. Cause of the 
Sound. New Form of Telephone. Contained in SCTEN- 
TIFIC AMERICAN SUPPLEMENT No. 120. Price 10 cents. 
To be had at this office and of all newsdealers. Also, 
in the same number, a Visit to the Inventor of the 
Phonograph. The Practical Uses of the Instrument in 
Cheaply reproducing Music. How the voice of the 
Prima Donna and the Floeutionist may be multiplied 
and preserved to all time. Usefulness of the Phono- | 
raph to the Blind, to Advocates, and others. Price of | 
the Phonograph. An Improved Form, ete. 


Scientific American. 


THE STANDARD AND ONLY RELIABLE PORTAB 


x A 


ROOFING. 
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For steep and fiat roofs in all climates. In rolls ready for use. Easily applied by any one. Asbestos Liquid 


Paints, Coatings, Cements, Boiler Coverings, &c. 


H.W. Johns Mfg Co., 87 Maiden Lane, N.Y. 


Send for Samples, [lustrated.~ 9 ‘ogues, Price Lists, &c. 


| 


SHEPARD’S CELEBRATED 


a _—_—$—— 
VERTICAMGG =NTIFIC GRAIN CELE 
2350 Screw Cutting Foot Lathe. 


Mills and P” amond Mill Picks are our 


. 


ae 
= 
specialt* oY store purchasing elsewhere 
cone £ > s list. FOr, ter cower ~_ > 5 Presses, 
Ms , ~ - gt Secro Jireular anc and Saws, Saw 
4 o W. STRAUB & CO., Attachments, Chucks, Mandrills, Twist 


Drills, Dogs, Calipers, etc. Send for 
. catalogue of outfits for amateurs or 
) artisans. 
H. L. SHEPARD & CO., 
SS, 90 & 92 Elm St. 
Cincinnati, Ohio. 


= 41 Wood St., Philadelphia, Pa. 


An assortment of 


WOOD-WORKING MACHINERY 


made by Richards, London & Kelley (dissolved); also, & 
number of first-class MACHINE TOOLS (nearly as 
good as new) of Philadelphia construction, on hand and 


é =? @ = 


\for sale. For list or inspection of machines and esti- | for Grinding and Surfacing Metals and other materials. 
mates, apply at the works of JOHN RICHARDS & CO., | By ARTHPRH. BaTEMAN, F.C. &. A paper read before 
22d and Wood Sta. rpg hate pie manufacturers of | the Society of Arts, London. Files, Chi: Grindstones, 
Standard Gauges and other Implements. : Com tion of Emery, where found, con ific 

: Gravity, and Hardness, Manufacture of the w , Em- 

ery Powder Buffing, Polishing, Cutting Power, Corun- 

NOMENCLATURE OF BUILDING | dum. The esisn or Union Wheel, the Tanite, the 
Stones and Stone Mason By J JAMES CROES Northampton, the Vulcanite, the Climax, the Vitrified, 
WILLIAM &. MERRILL, and EDGAR B. VAN WINELE. | ® Porous wheel FE oe wheels are put, for Metals. 
A paper read before the American Society of Civil En- | Shonen, t to whion vood, Agate, and Brick. How 

eers. Anexhaustive article on Stone Cutting and | (Snes: hn ’ id a 

eae various Methods of and tools to mount a wheel. How to hold the work, and directions 


for various Classes of work. Discussion and questions 


9 

employed, with 3 illustrations. 19 Tools, illustrated, Nene Oe reir tage eet 
with Oe eee Dratt ma Hebbls, Cut, AN SUPPLEMENT, No. 125, Price 10 centa. To 
Pointed, and Crandalled Stones, etc. Axed or Pean be had at this office and o newsdealers. 

mered and Patent ‘amm Stones. Bush 
Hammered and Rubbed Stones. Diamon Panels. We will send 
Rubble, uared Stone, , Random, and Ashlar S free to all ap- 
Masonry, & illustrations in , with practical t plioants who 
one re ta paid oe aa SUPPLE- AY’ newspaper SON’ the THIRD EDITION of 
MENT No.- i . YER & ON’ 


OR ADVERTISERS. 160 Gro. pp. More complete 

an any which Lave preceded it. Gives the name 
circulation, and sdvereming rates of several thousan 
newspapers in the United States and Canada, and 
contains more information of value to an advertiser 
than can be found in any other publication. All lists 


For the best Vertical and_Horizon- have carefully revised, and where practicable 
\ tal French Burr Grindihg Mills, prices have been reduced. The special offers are 
) Fortable Pouring Mills, ond Mull | Sond for i bofore spending any incr in newspaper 
achinery, address e Manufac- adivertisi 
ertising. Address N. W. AYER & SO 
ee ee Ea sD enanina AGENTS, Times Building, Philadelphia 


C. C. PHILLIPS, 


4048 Girard Avenue, 
PHILADELPHIA. 


MACHINISTS’ TOOLS. 


EW AND IMPROVED PATTERNS. 
Send for new fllustrated catalogue. 


Lathes, Planers A Drills, &e. 


NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 


PORTLAND CEMENT. 


KEENE’S. For Walks, Cisterns. Founda- 
s,Reservoirs, Breweries, etc. 

ical Treatise on Cements. 

Broadway, New York. 


LAP WELDED CHARCOAL IRON 
Boiler Tubes, Steam Pipe, Light and Hea Forsings, 
Engines, Bollers, and 


Cotton Presses, Rolling M 
261 South Fourth St., Phila. 


BOILER COVERINGS. 


SAVE 10 TO 20 PER CENT. 
THE CHALMERS SPENCE CO., Foot East 9th St., New York. 


FRIEDMANN’S PATENT THE GEOLOGICAL ANTIQUITY OF 


INJE CTORS and EJEGTORS Flowers and Insects. By J. E. TAYLOR, F.G.S. A plain 


comprehensive review of the subject, bringing forw 
Are the 0 
BOILER FEEDERS 
And Water Conveyors 


IN EXISTENCE. 
MANUFACTURED EXCLUSIVELY BY 


NATHAN & DREVEDS, 
NEW YORK. 


Also Patent Oilers and Lubricators. 
Send for Catalogue. 


LEFFEL WATER WHEELS, 
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